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NOTES FOR CMOS DEVICES 


@ PRECAUTION AGAINST ESD FOR SEMICONDUCTORS 

Note: 

Strong electric field, when exposed to a MOS device, can cause destruction of the gate oxide and 
ultimately degrade the device operation. Steps must be taken to stop generation of static electricity 
as much as possible, and quickly dissipate it once, when it has occurred. Environmental control 
must be adequate. When it is dry, humidifier should be used. It is recommended to avoid using 
insulators that easily build static electricity. Semiconductor devices must be stored and transported 
in an anti-static container, static shielding bag or conductive material. All test and measurement 
tools including work bench and floor should be grounded. The operator should be grounded using 
wrist strap. Semiconductor devices must not be touched with bare hands. Similar precautions need 
to be taken for PW boards with semiconductor devices on it. 


HANDLING OF UNUSED INPUT PINS FOR CMOS 

Note: 

No connection for CMOS device inputs can be cause of malfunction. If no connection is provided 
to the input pins, itis possible that an internal input level may be generated due to noise, etc., hence 
causing malfunction. CMOS devices behave differently than Bipolar or NMOS devices. Input levels 
of CMOS devices must be fixed high or low by using a pull-up or pull-down circuitry. Each unused 
pin should be connected to Vop or GND with a resistor, if it is considered to have a possibility of 
being an output pin. All handling related to the unused pins must be judged device by device and 
related specifications governing the devices. 


STATUS BEFORE INITIALIZATION OF MOS DEVICES 

Note: 

Power-on does not necessarily define initial status of MOS device. Production process of MOS 
does not define the initial operation status of the device. Immediately after the power source is 


turned ON, the devices with reset function have not yet been initialized. Hence, power-on does 


not guarantee out-pin levels, I/O settings or contents of registers. Device is not initialized until the 
reset signal is received. Reset operation must be executed immediately after power-on for devices 
having reset function. 


Intertool is a trademark of Intermetrics Microsystems Software. 
V20, V30, V25, V35, V25+, V35+, and V Series are trademarks of NEC Corporation. 


The information in this document is subject to change without notice. 

No part of this document may be copied or reproduced in any form or by any means without the prior written 
consent of NEC Corporation. NEC Corporation assumes no responsibility for any errors which may appear in 
this document. 

NEC Corporation does not assume any liability for infringement of patents, copyrights or other intellectual property 
rights of third parties by or arising from use of a device described herein or any other liability arising from use 
of such device. No license, either express, implied or otherwise, is granted under any patents, copyrights or other 
intellectual property rights of NEC Corporation or others. 

While NEC Corporation has been making continuous effort to enhance the reliability of its semiconductor devices, 
the possibility of defects cannot be eliminated entirely. To minimize risks of damage or injury to persons or 
property arising from a defect in an NEC semiconductor device, customers must incorporate sufficient safety 
measures in its design, such as redundancy, fire-containment, and anti-failure features. 

NEC devices are classified into the following three quality grades: 

"Standard", "Special", and "Specific". The Specific quality grade applies only to devices developed based ona 
customer designated “quality assurance program“ for a specific application. The recommended applications of 
a device depend on its quality grade, as indicated below. Customers must check the quality grade of each device 
before using it in a particular application. 

Standard: Computers, office equipment, communications equipment, test and measurement equipment, 
audio and visual equipment, home electronic appliances, machine tools, personal electronic 
equipment and industrial robots 

Special: Transportation equipment (automobiles, trains, ships, etc.), traffic control systems, anti-disaster 
systems, anti-crime systems, safety equipment and medical equipment (not specifically designed 
for life support) 

Specific: Aircrafts, aerospace equipment, submersible repeaters, nuclear reactor control systems, life 
support systems or medical equipment for life support, etc. 

The quality grade of NEC devices is "Standard" unless otherwise specified in NEC's Data Sheets or Data Books. 
If customers intend to use NEC devices for applications other than those specified for Standard quality grade, 
they should contact an NEC sales representative in advance. 

Anti-radioactive design is not implemented in this product. 
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Regional Information 


Some information contained in this document may vary from country to country. Before using any NEC 
product in your application, please contact the NEC office in your country to obtain a list of authorized 


representatives and distributors. They will verify: 


Device availability 


Ordering information 


Product release schedule 


Availability of related technical literature 


Development environment specifications (for example, specifications for third-party tools and 


components, host computers, power plugs, AC supply voltages, and so forth) 


Network requirements 


In addition, trademarks, registered trademarks, export restrictions, and other legal issues may also vary 


from country to country. 
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Major Revisions in This Edition 


Introduction The following product names are deleted : uPD70320(A), uPD70330(A), 
LPD70325(A), and uPD70335(A) 


The mark * shows major revised points. 


Readers: 


Purpose: 


Organization: 


INTRODUCTION 


This manual is intended for the user engineers who understand the functions of the 


V25/V35 Family microcontrollers and design application systems using the 


microcontrollers. 


Product name 


uPD70320 


Nickname 


uPD70330 


uPD70325 


uPD70335 


This manual is intended to deepen the understanding of the user on the instruction 


functions of the above V25/V35 Family microcontrollers. 


Two manuals are available for the V25/V35 Family products: 


Hardware Manual and Instruction Manual (this manual). 


Hardware 


General 

Pin Function 

CPU Function 

Internal Block Function 
Bus Control Function 
Interrupt Function 
Standby Function 
Reset Function 

Others 


Instruction 


General 

Instruction Description 

Additional instructions of V20/V30 

Instruction Map 

Correspondence to Mnemonic of u.PD8086, 8088 
Number of program execution clocks 

Program development by 86 C compiler and assembler 


How to Read This Manual: 


Legend: 


It is assumed that the readers of this manual have general knowledge on electric 
engineering, logic circuits, and microcontrollers. Unless otherwise specified, _ in- 
formation contained in this manual commonly applies to all the models in the V series. 
Throughout this manual, the nicknames of the products are used instead of the 
product names. 


To find the functional details of an instruction whose mnemonic is known, 
— Refer to CHAPTER 2 INSTRUCTIONS (instructions are presented in 
alphabetic order of mnemonics) 


To understand the functions of all the instructions, 
— Read through the manual according to the Contents. 


To understand the hardware functions of each product, 
— Refer to the User’s Manual — Hardware (separately available). 


Data significance : Higher digits on left, lower on right 
Active low : Xxx (top bar over pin or signal name) 
Memory map address : top: higher, bottom: lower 
Address notation : x indicates segment value, while y indicates offset value 
in following case: 
x: yH 
Note : Footnote 
Caution : Important points 
Remarks : Supplement 
Numeric notation : binary .. XXXX OF XXXxXB 
decimal ws XXXX 


hexadecimal ... xxxxH 


Related Documents 


Document name User’s manual 


Data sheet. | _—-—-——_]]] Application note 
Part number Hardware Instruction 


U10090E IEM-1220 This manual IEA-1256 
IEA-604 
IEA-701 


U10170E IEA-709 


U12850J IEU-1427 


U12884J IEA-709 


Remark The contents of the above related documents are subject to change without notice. If you place an order 
for a document, be sure to confirm that the document is the latest edition. 
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CHAPTER 1 GENERAL 


The 16-bit V Series™ microcontrollers have 101 common instructions that are completely software-compatible, 
so that your software resources can be effectively used. 
In addition to these common instructions, eight instructions are provided to the V25, V35, V25+, and V35+. 


Figure 1-1. Relationships between Common Instructions and Dedicated Instructions of Each Product 


V25, V35, V25+, V35+ 


BTCLR 
RETRBI 


? : FINT 
16-bit V Series STOP 
common instructions (101 types) BRKCS 
TSKSW 
MOVSPA 


MOVSPB 
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CHAPTER 1 GENERAL 


1.1. Functional Instruction List 


The instructions of the V25/V35 Family microcontrollers can be broadly divided into the following 26 types by 
classification of function: 


Table 1-1. Functional Instruction List (1/2) 


Instructions Mnemonic (in alphabetical order) 
Data transfer LDEA, MOV, MOVSPA, MOVSPB, TRANS, TRANSB, XCH 
Repeat prefix REP, REPC, REPE, REPNC, REPNE, REPNZ, REPZ 


Primitive block transfer CMPBK, CMPBKB, CMPBKW, CMPM, CMPMB, CMPMW, LDM, LDMB, 
LDMW, MOVBK, MOVBKB, MOVBKW, STM, STMB, STMW 


Bit field manipulation EXT, INS 

V0 IN, OUT 

Primitive I/O INM, OUTM 

Add/subtract ADD, ADDC, SUB, SUBC 

BCD operation ADD4S, CMP4S, ROL4, ROR4, SUB4S 


Increment/decrement DEC, INC 


Multiplication/division DIV, DIVU, MUL, MULU 


BCD adjustment ADJ4A, ADJ4S, ADJBA, ADJBS 


Data conversion CVTBD, CVTBW, CVTDB, CVTWL 


Comparison CMP 


Complement operation NEG, NOT 

Logical operation AND, OR, TEST, XOR 

Bit manipulation CLR1, NOT1, SET1, TEST1 

Shift SHL, SHR, SHRA 

Rotate ROL, ROLC, ROR, RORG 
Subroutine control CALL, RET 

Stack manipulation DISPOSE, POP, PREPARE, PUSH 


Branch BR 


Conditional branch BC, BCWZ, BE, BGE, BGT, BH, BL, BLE, BLT, BN, BNC, BNE, BNH, BNL, 
BNV, BNZ, BP, BPE, BPO, BTCLR, BZ, BV, DBNZ, DBNZE, DBNZNE 


Interrupt BRK, BRKV, CHKIND, FINT, RETI, RETRBI 

CPU control BUSLOCK, DI, El, FPO1, FPO2, HALT, NOP, POLL, STOP 
Segment override prefix DSO:, DS1:, PS:, SS: 

Register bank switching instructions BRKCS, TSKSW 
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1.2 Format of Instruction Words 


An instruction word (object code) is basically represented in the following format: 


Figure 1-2. Instruction Word Format 


Remark opcode : 8-bit code indicating type of instruction 
Operand : O- to 5-byte field indicating register or memory address subject to instruction processing 


1.3 Instruction Outline 


1.3.1 Data transfer 
The data transfer instruction transfers data between registers or between aregister anda memory address without 
data being manipulated. The following five types of data transfer instructions are available: 


General-purpose data transfer (MOV): 
Transfers byte/word from the second operand to the first operand. Can also transfer a numeric value directly 
to a register or memory address. 
To transfer data in register bank (MOVSPA, MOVSPB): 
Data is transferred between SS and SP before and after register bank has been switched. 
Effective address transfer (LDEA): 
Transfers the offset address (effective address) specified by the second operand to the first operand. 
Conversion table transfer (TRANS/TRANSB): 
Transfers 1 byte of the conversion table. 
General-purpose data exchange (XCH): 
Exchanges the contents of the first and second operands. 


1.3.2 Block manipulation 

The repeat prefix and primitive block transfer instructions transfer or compare byte or word (consecutive data) 
blocks. 

As the primitive block transfer instructions, instructions that transfer data, compare a value, and scan are available, 
like instructions that transfer data in block units with the accumulator. Ifa 1-byte repeat prefix is prefixed, repetitive 
processing can be performed by hardware, so that data can be manipulated successively. 


1.3.3 Bit field manipulation 

The bit field manipulation instruction can transfer data of a specified length between a specified bit field and the 
AW register, regarding a contiguous memory area as a bit field. 

This instruction updates the word offset (IX or IY register) and bit offset (8-bit general-purpose register) and 
automatically specifies contiguous bit field data at the end of execution, and is useful for applications such as computer 
graphics and high-level languages and can support, for example, the data structure of packed array or record type 
of Pascal. 
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1.3.4 I/O 
The I/O and primitive I/O instructions can read/write I/O devices. When these instructions are executed, the I/O 
devices transfer data with the CPU through the data bus. 


1.3.5 Arithmetic operation 
Arithmetic operation of 8-/16-bit data can be executed by the following instructions: 


Add/subtract, increment/decrement, multiplication, division, comparison, complement operation, and 
logical operation 


In addition, the 8-/16-bit data of a general-purpose register or memory area can be incremented (+1) or 
decremented (—1) by the increment or decrement instruction. 

Each arithmetic operation instruction is not executed in a register or memory subject to the operation, but by the 
internal ALU. The result of the operation is set (to 1) or reset (to 0) in the program status word (PSW). 


Figure 1-3. Operation of ALU on Execution of Arithmetic Instruction 


Instruction 


operon: 
operation 


Sets operation result 


Sets status of 
operation result 


1.3.6 BCD operation 

The BCD operation instruction can express a decimal number by using a hexadecimal number for calculation. 

This instruction can also execute arithmetic operations or comparison of BCD strings in memory. 

This instruction supports rotate of BCD string. 

There is no operand that specifies a packed BCD string because the registers used for the operation and 
comparison instructions are fixed. 

The first address of the source string (address of byte data including LSD) is specified by the contents of the IX 
register in data segment 0 (DSO). 

The first address of the destination string (address of byte data including LSD) is specified by the contents of the 
IY register in data segment 1 (DS1). 

The number of digits is specified by the contents of the CL register. 

The destination string and source string must be of the same length (number of digits). If the length of one string 
is different from that of the other, the shorter string is expanded to the longer length with Os. 


1.3.7 BCD adjustment 

BCD operation is supported by executing a BCD adjustment instruction before or after execution of an arithmetic 
operation. 

The BCD adjustment instruction is executed in respect to the AL register and has no operand. Addition and 
subtraction can be adjusted by both the packed or unpacked BCD representation, but multiplication and division can 
only be adjusted by an operation of unpacked BCD representation. 
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1.3.8 Data conversion 
The data conversion instruction can convert the type and word length of a binary or decimal number. 
The CVTBD and CVTDB instructions convert the type of binary and 2-digit unpacked BCD. 
The CVTBW and CVTWL instructions extend the sign in a register. 


1.3.9 Bit manipulation 

The bit manipulation instruction can execute a logical operation to the bit data of a general-purpose register or 
memory. 

The operand of this instruction is in the format of “reg, bit” or “mem, bit”. 

The first operand reg or mem specifies 8-/16-bit that includes bit data, and a general-purpose register or effective 
address is specified as this operand. 

The second operand bit specifies the in-byte/word address of the bit data, and is specified by the contents of CL 
or 8-bit immediate data. 

However, if reg or mem is 8-bit data, only the lower 3 bits specify the valid bit address, and the higher bits are 
ignored. 

If reg or mem is 16-bit data, only the lower 4 bits are valid. 


1.3.10 Shift and rotate 

The shift and rotate instructions shift or rotate 1 or more bits (0-255) of the 8-/16-bit data of a general-purpose 
register or memory. 

Arithmetic shift or logical shift can be executed. The number of digits to be shifted is usually 1, butit can be changed 
by the value of the CL register each time the shift instruction has been executed, if so specified by the count operand 
of the instruction (255 max.). When arithmetic shift is executed, 0 is inserted to the LSB of data when the data is 
shifted 1 bit to the left, and to the MSB when the data is shifted 1 bit to the right. The value of the LSB or MSB does 
not change even if logical shift is executed and the data is shifted 1 bit. 

To rotate data, the number of digits by which the data is to be rotated is specified by the value stored to the CL 
register by the count operand. As a result of executing the rotate instruction, only the CY and V flags are changed. 
To the CY flag, the bit pushed out of the data always enters the CY flag. The V flag is always undefined if data of 
2 digits or more is rotated. If data of 1 digit is rotated, and if the destination MSB (extension) is changed as a result, 
the V flag is set to 1; if the MSB is not changed, the V flag is reset to 0. The CY flag can be used as the extension 
of the destination when the ROLC or RORC instruction is used. 


1.3.11. Stack manipulation 
The stack in memory can be manipulated by using the stack manipulation instruction. 
The following four types of stack manipulation instructions are available: 


PUSH : Saves data to stack. 

POP : Restores data from stack. 

PREPARE: Generates a stack frame and copies the frame pointer so that the area of local variables can be 
reserved and that global variables can be referenced. 

DISPOSE : Returns the stack pointer (SP) and base pointer (BP) to the status immediately before execution 
of the PREPARE instruction. 
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1.3.12 Program branch 
The branch instruction allows program execution to branch to a specified address. 
The following four types of branch instructions are available: 


Subroutine control : Saves the contents of the program counter (PC) to the stack (CALL) or restores the 
contents of the PC from the stack (RET). 


Branch : Passes the flow of instruction to another address. 

Conditional branch :_ Passes the flow of instruction execution to another address depending on the value of 
a flag. 

Interrupt : Temporarily stops program execution if an interrupt request is issued from an external 


device or if an operation error occurs, and controls program execution through software 
interrupt. 


1.3.13 CPU control 
The CPU control instruction can manipulate flags, synchronize external devices, and transfer data. An instruction 


that causes the CPU to do nothing (NOP) is also available. 


1.3.14 Register bank switching 
These instructions select a register bank and are used for high-speed subroutine call. 
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2.1 Description of Instructions (in alphabetical order of mnemonic) 
This section describes the following items of each instruction: 


[Format] 
[Operation] 
[Operand] 
[Flag] 
[Description] 
[Example] 
[Bytes] 

[Word Format] 


In [Format], [Operation], and [Operand], many identifiers are used for description. Tables 2-2 through 2-4 show 
the meanings of these identifiers, and Tables 2-5 through 2-7 show memory addressing mode, general-purpose 
registers, and segment registers. 

In [Flag], the operation of a flag that is changed as a result of instruction execution is shown by an identifier. The 
legend of each flag operation is shown in Table 2-1. 


Table 2-1. Legend of Flag Operations 


Identifier Description 
No change 

Reset to 0 

Set to 1 


Set to 1 or reset to 0 depending on result 


Undefined 


Previously saved value is restored 
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Table 2-2. Legend of Operand Types 


Identifier Description 


8-/16-bit general-purpose register 

(destination register of instruction using two 8-/16-bit general-purpose registers) 
Source register of instruction using two 8-/16-bit general-purpose registers 
reg8 8-bit general-purpose register 

(destination register of instruction using two 8-bit general-purpose registers) 
reg8’ Source register of instruction using two 8-bit general-purpose registers 

reg16 16-bit general-purpose register 

(destination register of instruction using two 16-bit general-purpose registers) 
regi6’ Source register of instruction using two 16-bit general-purpose registers 
mem 8-/16-bit memory address 

mems 8-bit memory address 

mem16 16-bit memory address 

mem32 32-bit memory address 

sfr 8-bit special function register location 

dmem 16-bit direct memory address 

imm 8-/16-bit immediate data 

imm3 3-bit immediate data 

imm4 4-bit immediate data 

imm8s 8-bit immediate data 

imm16 16-bit immediate data 


acc Accumulator (AW or AL) 


sreg Segment register 


src-table Name of 256-byte conversion table 

src-block Name of source block addressed by IX register 

dst-block Name of destination block addressed by IY register 

near-proc Procedure in current program segment 

far-proc Procedure in another program segment 

near-label Label in current program segment 

short-label Label in range of -128 to +127 bytes from end of instruction 

far-label Label in another program segment 

regptr16 16-bit general-purpose register having offset of call address in current program segment 
memptr16 16-bit memory address having offset of call address in current program segment 
memptr32 32-bit memory address having offset and segment data of call address in another program segment 
pop-value Number of bytes discarded from stack (0-64K, usually, even number) 

fp-op Immediate value identifying op code of floating-point coprocessor 

Register set (AW, BW, CW, DW, SP, BP, IX, IY) 

Segment name/group name ASSUME to DS1 or DS1 

Segment name/group name ASSUME to segment register or any segment register name 


Can be omitted 
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Table 2-3. Legend of Instruction Words 


Identifier Description 


mod,mem 
(disp-low) 
(disp-high) 
disp-low 
disp-high 
imm3 
imm4 
imm8s 
imm16-low 
imm16-high 
addr-low 
addr-high 
sreg 
s 
offset-low 
offset-high 
seg-low 
seg-high 
pop-value-low 
pop-value-high 
disp8 


Byte/word field (0, 1) 

Register field (000-111) 

Register field (000-111) (source register of instruction having two registers) 
Memory addressing specification bit (mod: 00-10, mem: 000-111) 
Lower byte of 16-bit displacement of option 

Higher byte of 16-bit displacement of option 

Lower byte of 16-bit displacement of PC relative for addition 

Higher byte of 16-bit displacement of PC relative for addition 

3-bit immediate data 

4-bit immediate data 

8-bit immediate data 

Lower byte of 16-bit immediate data 

Higher byte of 16-bit immediate data 

Lower byte of 16-bit direct address 

Higher byte of 16-bit direct address 

Segment register specification bit (00-11) 

Sign extension specification bit (1: sign extended, 0: sign not extended) 
Lower byte of 16-bit offset data loaded to PC 

Higher byte of 16-bit offset data loaded to PC 

Lower byte of 16-bit segment loaded to PS 

Higher byte of 16-bit segment loaded to PS 

Lower byte of 16-bit data specifying number of bytes discarded from stack 


Higher byte of 16-bit data specifying number of bytes discarded from stack 


8-bit displacement relatively added to PC 


op code of floating-point coprocessor 
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Table 2-4. Legend of Instruction Formats and Operation Descriptions (1/2) 


Identifier Description 


Destination operand 
Destination operand 
Destination operand 
Source operand 

Source operand 

Source operand 

Target operand 
Accumulator (16 bits) 
Accumulator (higher byte) 
Accumulator (lower byte) 
BW register (16 bits) 
CW register (16 bits) 
CW register (lower byte) 
DW register (16 bits) 
Base pointer (16 bits) 

Stack pointer (16 bits) 

Program counter (16 bits) 

Program status word (16 bits) 
Index register (Source) (16 bits) 
Index register (destination) (16 bits) 
Program segment register (16 bits) 
Stack segment register (16 bits) 
Data segment 0 register (16 bits) 
Data segment 1 register (16 bits) 
Auxiliary carry flag 

Carry flag 

Parity flag 


Sign flag 


Zero flag 
Direction flag 
Interrupt enable flag 
Overflow flag 
Break flag 

1/O break flag 
Register bank flag 
Register bank flag 
Register bank flag 
User flag 

User flag 
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Table 2-4. Legend of Instruction Formats and Operation Descriptions (2/2) 


Identifier Description 


Contents indicated in ( ) 
Displacement (8/16 bits) 
Temporary register (8/16/32 bits) 
Temporary register (16 bits) 
Temporary register (16 bits) 
Temporary register A (16 bits) 
Temporary register B (16 bits) 


Temporary register C (16 bits) 


16-bits of sign-extended 8-bit displacement 
Immediate segment data (16 bits) 
Immediate offset data (16 bits) 
Transfer direction 

Addition 

Subtraction 

Multiplication 

Division 

Modulo 

Logical product (AND) 

Logical sum (OR) 

Exclusive logical sum (XOR) 
2-digit hexadecimal number 


4-digit hexadecimal number 
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Table 2-5. Memory Addressing 


BW + IX + disp8 


BW + IX + disp16 


BW + lY + disp8 


BW + IY + disp16 


BP + IX + disp8 


BP + IX + disp16 


BP + lY + disp8 


BP + lY + disp16 


IX + disp8 


IX + disp16 


IY + disp8 


IY + disp16 


Direct address 


BP + disp8 


BP + disp16 


Table 2-6. Selecting 8-/16-Bit General-Purpose Registers 
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reg, reg’ 


BW 


BW + disp8 


BW + disp16 


Table 2-7. Selecting Segment Registers 


CHAPTER 2. INSTRUCTIONS 


Basic description format of instruction 
indicated by symbol 


Operation of instruction indicated by 
symbol 


Operation that can be specified. 
For description of each operand, refer to 
Tables 2-2 through 2-4. 


Operation of flag that changes as result 
of instruction execution. For symbol of 
each flag, refer to Table 2-4. For 
operation symbol, refer to Table 2-1. 


Describes in detail instruction operation 


Description example based on descrip- 
tion format of RA70116-I (Intertool™). 


Instruction length 


Instruction format. 

For symbol of each field, refer to Table 
2-3. 

Operation code field is indicated in 
following byte order (6 bytes maximum): 


Operation code 


76543210/76543210 
1st byte 2nd byte 


3rd byte 4th byte 
5th byte 6th byte 


Figure 2-1. Coding Example 


Mnemonic Function 


Addition 


ADD 


Add 


Full name 


[Format] 
ADD dst, src 


[Operation] 


dst < dst + src 


[Operand] 


Operand (dst, src) 


[Description] 
Adds the contents of the destination operand (dst) specified as the first operand to the 
contents of the ... 


[Example] 
MOV AW, 0 


[Bytes] 


reg, reg’ 


mem, reg 


mL 
aw) 


[Word Format] 


Operation code 
Mnemonic Operand 
76543210/76543210 


reg, reg’ 


| mem, reg 


aww, 
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ADD 


Addition 
Add 


[Format] ADD dst, src 


[Operand, operation] 


Mnemonic 


[Flag] 


Operand (dst, src) 


reg, reg’ 


mem, reg 


reg, mem 


reg, imm 


mem, imm 


Operation 


dst < dst + src 


[When W = 0] AL — AL + imm8 


[When W = 1] AW < AW + imm16 


[Description] | Adds the contents of the destination operand (dst) specified as the first operand to the contents of 
the source operand (src) specified as the second operand, and stores the result to the destination 


operand (dst). 


[Example] To add the contents of memory 0:50H (word data) to the contents of the DW register and store the 


result to 0:50H 
MOV AW, 0 
MOV DS1, AW 
MOV IY, 50H 


ADD DS1: WORD PTR [IY], DW 


[Bytes] 


Mnemonic 
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Operand 


reg, reg’ 


mem, reg 


reg, mem 


reg, imm 


mem, imm 


acc, imm 


CHAPTER 2 


INSTRUCTIONS 


[Word Format] 


Mnemonic 


Operand 


Operation code 


7 6 5 4 3 2 1 


reg 


0 


reg, mem 


reg 


(disp-high) 


(disp-low) 


(disp-high) 


reg, imm 


ofofofo 


m8 or imm16-low 


mem, imm 


ofo]ofo 


s|w mod 2 


(disp-low) 


m8 or imm16-low 


(disp-high) 
imm16-high 


ofofo]i 


0 | Ww imm8 or imm16-low 


imm16-high 
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Decimal addition 


ADD4S 


Add Nibble String 


[Format] ADD4S [DS1-spec:] dst-string, [Seg-spec:] src-string 
ADD4S 


[Operation] BCD-string (IY, CL) < BCD-string (IY, CL) + BCD-string (IX, CL) 


[Operand] 
ADD4S [DS1-spec:] dst-string, [Seg-spec:] src-string 
None 
[Flag] 


[Description] Adds the packed BCD string addressed by the IX register to the packed BCD string addressed by 
the IY register, and stores the result to the string addressed by the IY register. The string length 
(number of BCD digits) is determined by the CL register (if the contents of CL are d, d digits) and 
can be set to 1 to 254 digits. 
The destination string must be always located in a segment specified by the DS1 register, and 
segment override is not allowed. The default segment register of the source register is DSO and 
segment override is allowed, so that the source register can be located in a segment specified by 
any segment register. 
The format of the packed BCD string is as follows: 


IX 
Byte offset lY 
+m +1 +0 L 


+ CL +4 +3 +2 +1 0 
Digit offset 


Caution: The BCD string instruction always operates in units of even number digits. If an 
even number is specified as the number of digits, therefore, the result of the 
operation and flags are normal. If an odd number is specified, however, the 
operation is executed with the even number of digits (= odd number + 1). 
Consequently, the result and flags indicate the even number of digits. To specify 
an odd number, clear the higher 4 bits of the most significant byte before 
executing the BCD add instruction. 

As a result, the carry is indicated by bit 4 of the most significant byte, and is not 
reflected on flags. 
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[Example] 


[Bytes] 


[Word Format] 


MOV IX, OFFSET VAR_1 
MOV IY, OFFSET VAR_2 
MOV CL, 4 

ADD4S 


Operation code 


7 65 4 3 2 0/7 6 5 4 3 2 


Mnemonic Operand 


[DS1-spec:] dst-string, 
[Seg-spec:] src-string 
None 
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Addition with carry 


ADDC 


Add with Carry 


[Format] ADDC dst, src 


[Operand, operation] 


Mnemonic Operand (dst, src) Operation 


reg, reg’ dst « dst + src + CY 


mem, reg 


reg, mem 


reg, imm 


mem, imm 


acc, imm [When W = 0] AL < AL + imm8 + CY 


[When W = 1] AW < AW + imm16 + CY 


[Flag] 


[Description] | Adds the contents of the destination operand (dst) specified as the first operand to the contents of 
the source operand (src) specified as the second operand, including the carry, and stores the result 
to the destination operand (dst). 


[Example] SET1 CY ; Sets CY flag to 1 
XOR AW, AW ; AW=0 
MOV BW, OFFH; BW = OFFH 
ADDC AW, BW ; Contents of AW register = 100H 


[Bytes] 


Mnemonic Operand 


reg, reg’ 


mem, reg 


reg, mem 


reg, imm 


mem, imm 


acc, imm 
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[Word Format] 


Mnemonic 


Operand 


Operation code 


3.2 1 =0 


7 6 5 4 3 2 1 


reg 


0 


reg, mem 


reg 


(disp-high) 


(disp-low) 


(disp-high) 


reg, imm 


0 


o[ofo 


m8 or imm16-low 


mem, imm 


0 


s|w 


ofofo 


mod [2 


(disp-low) 


m8 or imm16-low 


(disp-high) 


imm16-high 


0 


1] 0 1 o|w 


imm8 or imm16-low 


imm16-high 
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Packed decimal adjustment of addition result 


ADJ4A 


Adjust Nibble Add 


[Format] ADJ4A 


[Operation] When AL A OFH > 9 or AC = 1 
AL «+ AL+6 
AC <1 
When AL > 9FH or CY = 1 
AL «+ AL + 60H 


CY <1 
[Operand] 
[Flag] 


[Description] Adjusts the result of addition of two packed decimal numbers stored in the AL register to one packed 
decimal number. 


[Example] ADJ4A 


[Bytes] 1 


[Word Format] 


Mnemonic Operand 
7 6 5 4 3 2 


ae pee ee TH 
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Packed decimal adjustment of subtraction result 


ADJ4S 


Adjust Nibble Subtract 


[Format] ADJ4S 


[Operation] When AL A OFH > 9 or AC = 1 


AL«+ AL-6 
AC <1 
When AL > 9FH or CY = 1 
AL + AL—- 60H 
CY <1 
[Operand] 
[Flag] 


[Description] | Adjusts the result of subtraction of two packed decimal numbers stored in the AL register to one 
packed decimal number. 


[Example] SUB AW, BW 
ADJ4S 
[Bytes] 1 


[Word Format] 


Operation code 
Mnemonic Operand 
7 6 5 4 3 2 


ADJAs pew oe 
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Unpacked decimal adjustment of addition result 


ADJBA 


Adjust Byte Add 


[Format] ADJBA 


[Operation] When AL A OFH > 9 or AC = 1 
AL «+ AL+6 
AH < AH + 1 
AC <1 
CY « AC 
AL — AL A OFH 


[Operand] 
[Flag] 


[Description] | Adjusts the result of addition of two unpacked decimal numbers stored in the AL register to one 
unpacked decimal number. The higher 4 bits become 0. 


[Example] ADJBA 


[Bytes] 1 


Operation code 
Mnemonic Operand 
7 65 4 3 2 


[Word Format] 


ADJBA [eC CIETEIUEIEIED 
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Unpacked decimal adjustment of subtraction result 


ADJBS 


Adjust Byte Subtract 


[Format] ADJBS 


[Operation] When AL A OFH > 9 or AC = 1 


AL«+ AL-6 
AH « AH - 1 
AC<+1 
CY< AC 


AL + AL A OFH 


[Operand] 
[Flag] 


[Description] | Adjusts the result of subtraction of two unpacked decimal numbers stored in the AL register to one 
unpacked decimal number. The higher 4 bits become 0. 


[Example] SUB AW, BW 
ADJBS 
[Bytes] 1 


[Word Format] 


Operation code 
Mnemonic Operand 
7 6 5 4 3 2 


ADJBS [CT CI ETEI EEN ED ED 
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Logical product 


AND 


And 


[Format] AND dst, src 


[Operand, operation] 


Mnemonic Operand (dst, src) Operation 


reg, reg’ dst «+ dst A src 


mem, reg 


reg, mem 


reg, imm 


mem, imm 


acc, imm [When W = 0] AL< AL A imm8& 


[When W = 1] AW < AW A imm16 


[Flag] 


[Description] | ANDs the destination operand (dst) specified as the first operand with the source operand (src) 
specified as the second operand, and saves the result to the destination operand (dst). 


[Example] MOV DW, IY 
AND DW, 7FFFH 


[Bytes] 


Mnemonic Operand 


reg, reg’ 


mem, reg 


reg, mem 


reg, imm 


mem, imm 


acc, imm 
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[Word Format] 


Operation code 


7 6 5 4 3 2 


Mnemonic Operand 


reg, reg’ 


mem, reg 


(disp-low) (disp-high) 


reg, mem 1 ofo 0 mod | reg | 


(disp-low) (disp-high) 


reg, immNote 0 | 0|0 


or imm16-low 


0 ofo 0 o|w mod | 1 


(disp-low) (disp-high) 


m8 or imm16-low imm16-high 


1 ofo 1 o|w immé or imm16-low 


imm16-high _— 


Note With some assemblers and compilers, the codes shown below may be generated. 


Operation code 


7 6 5 43 2 1 0/7 6 5 4 3 2°41 


imm8 


Even in this case, instructions are executed normally. Take precautions, however, since 
some emulators do not support the disassembly function or line assembly function for this 
instruction. 
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BC 
BL 


Conditional branch with CY = 1 
Branch if Carry 


Branch if Lower 


[Format] 


[Operation] 


[Operand] 


[Flag] 


[Description] 


[Example] 


[Bytes] 


[Word Format] 


40 


BC short-label 
BL short-label 


When CY = 1: PC < PC + ext-disp8 


BC 


short-label 


Loads the current PC value plus 8-bit displacement (actually, sign-extended 16 bits) when the CY 
flag is 1. 

Execution can branch in a segment where this instruction is placed and in an address range of 
—128 to +127 bytes. 


TEST AL, BL 
BC SHORT LP4 ; LP4 = label 


TEST AL, BL 
BL SHORT LP5 ; LP5 = label 


LP4: 


Operation code 


7 6 5 4 3 2 1 0/7 65 4 3 2 1 «0 


Mnemonic Operand 


IBC = short-label 1) 1) 1 1 


CHAPTER 2. INSTRUCTIONS 


BCWZ 


Conditional branch with CW = 0 


Branch if CW equals Zero 


[Format] 


[Operation] 


[Operand] 


[Flag] 


[Description] 


[Example] 


[Bytes] 


[Word Format] 


BCWZ short-label 


When CW = 0: PC < PC + ext-disp8 


BCWZ short-label 


Loads the current PC value plus 8-bit displacement (actually, sign-extended 16 bits) when the value 
of the CW register is 0. 

Execution can branch in a segment where this instruction is placed and in an address range of 
-—128 to +127 bytes. 

If the condition is not satisfied, the next instruction is executed. 


LP22: 


ADD AL, BL 
BCWZ SHORT LP22 ; LP22 = label 


Operation code 
Mnemonic Operand 
7 65 4 3 2 017 6 5 4 3 2 


SWZ So tttetetet Taine 
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BE 
BZ 


Conditional branch with Z = 1 
Branch if Equal 


Branch if Zero 


[Format] 


[Operation] 


[Operand] 


[Flag] 


[Description] 


[Example] 


[Bytes] 


[Word Format] 


42 


BE short-label 
BZ short-label 


When Z = 1: PC < PC + ext-disp8 


Loads the current PC value plus 8-bit displacement (actually, sign-extended 16 bits) when the Z 
flag is 1. 

Execution can branch in a segment where this instruction is placed and in an address range of 
-128 to +127 bytes. 


AND AL, 2 
BE SHORT LOOP; LOOP = label 


OR AH, BH 
BZ SHORT LOOP1; LOOP1 = label 


LOOP: 


Operation code 


7 6 5 4 3 2 1 0/7 65 4 3 2 1 «0 


Mnemonic Operand 


=—— oo PEE PELE 
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Conditional branch with S v V=0 


BGE 


Branch if Greater Than or Equal 


[Format] BGE short-label 


[Operation] When S v V=0: PC < PC + ext-disp8 


[Operand] 
fpce [storie 
[Flag] 


[Description] | Loads the current PC value plus 8-bit displacement (actually, sign-extended 16 bits) when the result 
of exclusive OR (XOR) of the S flag with the V flag is 0. 
Execution can branch in a segment where this instruction is placed and in an address range of 
-—128 to +127 bytes. 
If the condition is not satisfied, the next instruction is executed. 


[Example] SHL AL, 1 
BGE SHORT LP16; LP16 = label 


LP16: 


[Bytes] 2 


Operation code 
Mnemonic Operand 
7 65 4 3 2 017 6 5 4 3 2 


[Word Format] 


ae [sera eb hhh beh ae 
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BGT 


Conditional branch with (S v V) Vv Z=0 


Branch if Greater Than 


[Format] 


[Operation] 


[Operand] 


[Flag] 


[Description] 


[Example] 


[Bytes] 


[Word Format] 


44 


BGT short-label 


When (S ¥ V) V Z=0: PC € PC + ext-disp8 


short-label 


Loads the current PC value plus 8-bit displacement (actually, sign-extended 16 bits) when the result 
of OR between the Z flag and the result of exclusive OR (XOR) between the §S flag and V flag is 
0. 

Execution can branch in a segment where this instruction is placed and in an address range of 
-—128 to +127 bytes. 

If the condition is not satisfied, the next instruction is executed. 


LP18: 


SHL AL, 1 
BGT LP18 


Operation code 


7 6 5 43 2 1 0/7 6 5 4 3 2 1 «0 


Mnemonic Operand 


ser | shorttater ost at at stats] s| 
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Conditional branch with CY v Z=0 


BH 


Branch if Higher 


[Format] BH short-label 


[Operation] When CY v Z=0: PC < PC + ext-disp8 


[Operand] 
fee [stores 
[Flag] 


[Description] | Loads the current PC value plus 8-bit displacement (actually, sign-extended 16 bits) when the result 
of OR between the CY flag and Z flag is 0. 
Execution can branch in a segment where this instruction is placed and in an address range of 
-128 to +127 bytes. 


[Example] ROL AL, 1 
BH SHORT LP10; LP10 = label 


LP10: 


[Bytes] 2 


Operation code 
Mnemonic Operand 
7 65 4 3 2 017 6 5 4 3 2 


[Word Format] 


[Co AE 


45 


CHAPTER 2 INSTRUCTIONS 


BLE 


Conditional branch with (S v V) v Z=1 


Branch if Less than or Equal 


[Format] 


[Operation] 


[Operand] 


[Flag] 


[Description] 


[Example] 


[Bytes] 


[Word Format] 
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BLE short-label 


When (S ¥ V) VZ=1: PC < PC + ext-disp8 


Loads the current PC value plus 8-bit displacement (actually, sign-extended 16 bits) when the result 
of OR between the Z flag with the result of exclusive OR (XOR) between the S flag and V flag is 
1. 

Execution can branch in a segment where this instruction is placed and in an address range of 
—128 to +127 bytes. 

If the condition is not satisfied, the next instruction is executed. 


LP17: 


SHR AL, 1 
BLE SHORT LP17 


Operation code 


7 6 5 4 3 2 1 0/7 6 5 4 3 2 1 «0 


Mnemonic Operand 


eue | shortater oat stat at sts fo| 
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Conditional branch with S v V = 1 


BLT 


Branch if Less Than 


[Format] BLT short-label 


[Operation] When S v V=1: PC < PC + ext-disp8 


[Operand] 
[Flag] 


[Description] — Loads the current PC value plus 8-bit displacement (actually, sign-extended 16 bits) when the result 
of exclusive XOR between the §S flag and V flag is 1. 
Execution can branch in a segment where this instruction is placed and in an address range of 
—128 to +127 bytes. 
If the condition is not satisfied, the next instruction is executed. 


[Example] ADD AL, BL 
BLT SHORT LP15; LP15 = label 


LP15: 


[Bytes] 2 


Operation code 
Mnemonic Operand 
7 65 4 3 2 017 6 5 4 3 2 


[Word Format] 


eran eb otol aie 
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Conditional branch with S = 1 


BN 


Branch if Negative 


[Format] BN short-label 


[Operation] When S = 1: PC « PC + ext-disp8 


[Operand] 
ex [store 
[Flag] 


[Description] | Loads the current PC value plus 8-bit displacement (actually, sign-extended 16 bits) when the S 
flag is 1. 
Execution can branch in a segment where this instruction is placed and in an address range of 
—128 to +127 bytes. 


[Example] ADD AL, BL 
BN LP11; LP11 = label 


LP11: 
[Bytes] 2 
[Word Format] 


Operation code 


7 6 5 4 3 2 1 0/7 65 4 3 2 1 «0 


Mnemonic Operand 


BN short abe pO Va sl [so] sa 
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BNC 
BNL 


Conditional branch with CY = 0 
Branch if Not Carry 


Branch if Not Lower 


[Format] 


[Operation] 


[Operand] 


[Flag] 


[Description] 


[Example] 


[Bytes] 


[Word Format] 


BNC short-label 
BNL short-label 


When CY = 0: PC < PC + ext-disp8 


short-label 


Loads the current PC value plus 8-bit displacement (actually, sign-extended 16 bits) when the CY 
flag is 0. 

Execution can branch in a segment where this instruction is placed and in an address range of 
-—128 to +127 bytes. 


ROR AL, 1 
BNC SHORT LP6; LP6 = label 


ROR AL, 1 
BNL SHORT LP7; LP7 = label 


LP6: 


Operation code 


7 65 4 3 2 0/7 6 5 4 3 2 


Mnemonic Operand 


<—— — TTT = 
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BNE 
BNZ 


Conditional branch with Z = 0 
Branch if Not Equal 


Branch if Not Zero 


[Format] 


[Operation] 


[Operand] 


[Flag] 


[Description] 


[Example] 


[Bytes] 


[Word Format] 


50 


BNE short-label 
BNZ short-label 


When Z = 0: PC < PC + ext-disp8 


Loads the current PC value plus 8-bit displacement (actually, sign-extended 16 bits) when the Z 
flag is 0. 

Execution can branch in a segment where this instruction is placed and in an address range of 
-128 to +127 bytes. 


OR AL, BL 
BNE SHORT LP8; LP8 = label 


AND SH, BH 
BNZ SHORT LP9; LP9 = label 


LP8: 


Operation code 


7 6 5 4 3 2 1 0/7 6 5 4 3 2 1 «0 


Mnemonic Operand 


<—— oo PEEEPEPE 
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Conditional branch with CY Vv Z = 1 


BNH 


Branch if Not Higher 


[Format] BNH short-label 


[Operation] When CY v Z=1: PC < PC + ext-disp8 


[Operand] 
a 
[Flag] 


[Description] _| Loads the current PC value plus 8-bit displacement (actually, sign-extended 16 bits) when the result 
of OR between the CY flag and Z flag is 1. 
Execution can branch in a segment where this instruction is placed and in an address range of 
-—128 to +127 bytes. 


[Example] ROR AL, 1 
BNH SHORT LP9; LP9 = label 


LP9: 


[Bytes] 2 


Operation code 
Mnemonic Operand 
7 65 4 3 2 017 6 5 4 3 2 


[Word Format] 


[A 
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Conditional branch with V = 0 


BNV 


Branch if Not Overflow 


[Format] BNV short-label 


[Operation] When V = 0: PC < PC + ext-disp8 


[Operand] 
[Flag] 


[Description] — Loads the current PC value plus 8-bit displacement (actually, sign-extended 16 bits) when the V 
flag is 0. 
Execution can branch in a segment where this instruction is placed and in an address range of 
-128 to +127 bytes. 


[Example] ROR AL, 1 
BNV LP3 
LP3: 
[Bytes] 2 


[Word Format] 


Operation code 


7 6 5 4 3 2 1 0)7 6 5 4 3 2 1 =«0 


Mnemonic Operand 


any [short lobe folie] oe] ola 
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Conditional branch with S = 0 


BP 


Branch if Positive 


[Format] BP short-label 


[Operation] When S = 0: PC < PC + ext-disp8 


[Operand] 
fee [stores 
[Flag] 


[Description] _ Loads the current PC value plus 8-bit displacement (actually, sign-extended 16 bits) when the S 
flag is 0. 
Execution can branch in a segment where this instruction is placed and in an address range of 
-128 to +127 bytes. 


[Example] SHR AL, 1 
BP SHORT LP12; LP12 = label 


LP12: 


[Bytes] 2 


Operation code 
Mnemonic Operand 
7 6 5 4 3 2 017 6 5 4 3 2 


[Word Format] 


ee ane ooops ae 
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Conditional branch with P = 1 


BPE 


Branch if Parity Even 


[Format] BPE short-label 


[Operation] When P = 1: PC < PC + ext-disp8 


[Operand] 
ere [store 
[Flag] 


[Description] _— Loads the current PC value plus 8-bit displacement (actually, sign-extended 16 bits) when the P 
flag is 1. 
Execution can branch in a segment where this instruction is placed and in an address range of 
-128 to +127 bytes. 


[Example] ADD AL, BL 
BPE SHORT LP13; LP13 = label 


LP13: 
[Bytes] 2 
[Word Format] 


Operation code 


7 6 5 4 3 2 1 0)7 6 5 4 3 2 1 =«0 


Mnemonic Operand 


BPE short abe forsee | a [sole 
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Conditional branch with P = 0 


BPO 


Branch if Parity Odd 


[Format] BPO short-label 


[Operation] When P = 0: PC < PC + ext-disp8 


[Operand] 
[Flag] 


[Description] — Loads the current PC value plus 8-bit displacement (actually, sign-extended 16 bits) when the P 
flag is 0. 
Execution can branch in a segment where this instruction is placed and in an address range of 
—128 to +127 bytes. 


[Example] ADD AL, BL 
BPO SHORT LP14; LP14 = label 


LP14: 


[Bytes] 2 


Operation code 
Mnemonic Operand 
7 65 4 3 2 017 6 5 4 3 2 


[Word Format] 


ee ane Po eae 
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Unconditional branch 


BR 


Branch 


[Format] BR target 


[Operand, operation] 


Mnemonic Operand (target) Operation 


near-label PC < PC + disp 


short-label PC < PC + ext-disp8 
regptr16 PC < target 


memptr16 


far-label PS < seg 


PC < offset 


memptr32 PS < (memptr32 + 3, memptr32 + 2) 


PC < (memptr32 + 1, memptr32) 


[Flag] 


[Description] + When target = near-label 
Transfers the current PC value plus 16-bit displacement (disp) to the PC. 
If the branch address is in the segment where this instruction is placed, the assembler 
automatically executes this instruction. 


« When target = short-label 
Transfers the current PC value plus 8-bit displacement (actually, sign-extended 16 bits (ext- 
disp8)) to the PC. 
If the branch address is in the segment where this instruction is placed and within a range of 
+127 bytes, the assembler automatically executes this instruction. 


« When target = regptr16 or target = memptr16 
Transfers the contents of the target operand (target) to the PC. 
Execution can branch to any address in the segment where this instruction is placed. 


¢ When target = far-label 
Transfers 16-bit offset data, which is the second and third bytes of the instruction, to the PC, 
and 16-bit segment data, which is the fourth and fifth bytes of the instruction, to the PS. 
Execution can branch to any address in any segment. 
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* When target = memptr32 
Loads the higher 2 bytes of 32-bit memory to the PS, and the lower 2 bytes to the PC. 
Execution can branch to any address in any segment. 


[Example] BR$-8 


[Bytes] 


Mnemonic Operand 


near-label 


short-label 


regptr16 


memptr16 


far-label 


memptr32 


[Word Format] 


Operation code 
7 6 5 4 3 21 0/7 6 5 4 3 2 1 ~«0 


Mnemonic Operand 


near-label disp-low 


short-label disp8 


regptr16 1/0 


memptr16 1/0 


(disp-low) (disp-high) 


far-label 1 0] 1 0 offset-low 


offset-high seg-low 


seg-high — 


memptr32 1 | 1 1] 0 


(disp-low) (disp-high) 
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Software trap 


BRK 


Break 


[Format] BRK target 


[Operand, operation] 


Mnemonic Operand (target) Operation 


TA < (00DH, 00CH) 

TC + (OOFH, OOEH) 

SP < SP - 2, (SP + 1, SP) — PSW 
IE —~ 0, BRK< 0 

SP — SP —2, (SP +1, SP) — PS 
PS <TC 

SP < SP - 2, (SP +1, SP) <— PC 
PC <TA 

imm8(#3) TA < (imm8 x 4 + 1, imm8 x 4) 

TC < (imm8 x 4 + 3, imm8 x 4 + 2) 
SP < SP — 2, (SP + 1, SP) — PSW 
IE — 0, BRK< 0 

SP < SP - 2, (SP +1, SP) << PS 
PS <TC 

SP < SP —2, (SP +1, SP) — PC 
PC <TA 


[Flag] 


ve eps [eee 


[Description] Saves the values of the PSW, PS, and PC to the stack and rests the IE and BRK flags to 0. 
Next, when target = 3, loads the lower 2 bytes of vector 3 in the interrupt vector table to the PC, 
and the higher 2 bytes to the PS. 

When target = imm8, loads the lower 2 bytes of the interrupt vector table specified by the 8-bit 
immediate data to the PC, and the higher 2 bytes to the PS. 


[Example] * BRK 3 
* BRK 5 
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[Bytes] 


3 


imm8s 


Operation code 
Mnemonic Operand 
7 65 43 21 0 


BRK 3 7 


[Word Format] 
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Register bank switching 


B RKCS [Added to V20/V30] 


Break Context Switch 


[Format] BRKCS reg16 


[Operation] RB2-0 < lower 3 bits of regi6 
PSW save < PSW, PC save « PC 
IE ~ 0, BRK< 0 
PC < vector PC 


[Operand] 
[vinenonc [Opener 
jarkes [ewes 
[Flag] 


ee[aei[eeo| v [OR] e [ome] SZ [ASO] PR] OY 


eee se es eo ee 


[Description] — This instruction selects a register bank and is used for high-speed subroutine call. To restore from 


a newly selected register bank, use the RETRBI instruction. At this time, it is not necessary to 
execute the FINT instruction. 


[Example] BRKCS AW 


[Bytes] 3 


[Word Format] 


Operation code 


Mnemonic Operand 
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BRKV 


[Format] 


[Operation] 


[Operand] 


[Flag] 


[Description] 


[Example] 


[Bytes] 


[Word Format] 


Overflow exception 


Break if Overflow 


BRKV 


When V = 1, 
TA < (011H, 010H) 
TC < (013H, 012H) 
SP < SP - 2, (SP + 1, SP) — PSW 
IE ~ 0, BRK < 0 
SP < SP - 2, (SP + 1, SP) <— PS 
PS <TC 
SP < SP - 2, (SP + 1, SP) — PC 
PC <TA 


BRKV None 


Ba ea eal 
eo TLnped Oe Essie Si ae = 


Saves the values of the PSW, PS, and PC to the stack if the V flag is set to 1, and resets the IE 
and BRK flags to 0. 

Next, if target = 3, loads the lower 2 bytes of vector 4 of the interrupt vector table to the PC, and 
the higher 2 bytes to the PS. 

The next instruction is executed if the V flag is reset to 0. 


BRKV 


Operation code 
Mnemonic Operand 
7 6 5 4 3 2 


aut pee et 
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BICLR [Added to V20/V30] 


Conditional branch 


Branch if True and Clear 


[Format] BTCLR sfr, imm3, s 


hort-label 


[Operation] When bit No. imm3 of (sfr) = 1 
PC < PC + ext-disp8 


Bit No. imm3 of (sfr) 


[Operand] 


<0 


BTCLR sfr, imm3, short-label 


[Flag] 


[Description] _ If a specified bit of a special function register is 1, clears the bit and loads the sum of the current 
PC value and an 8-bit displacement (actually, sign-extended 16 bits) to the PC. 
Execution can branch in the segment where this instruction is placed and in an address range of 


—128 to +127 bytes. 


[Example] BTCLR EXICO, 7, 45 


[Bytes] 5 


[Word Format] 


Mnemonic 


62 


Operand 


sfr, imm3, short-label 


Operation code 


7 6 5 4 3 2 


1 0 


CHAPTER 2. INSTRUCTIONS 


Bus lock prefix 


BUSLOCK 


Bus Lock Prefix 


[Format] BUSLOCK 


[Operation] Bus Lock Prefix 


[Operand] 
[Flag] 


[Description] Disables the hold request while an instruction following this instruction is executed. This instruction 
is used not to accept the hold request while the block processing described earlier is in progress. 


Cautions: 1. Do not place this instruction immediately before the POLL instruction. 
2. Hardware interrupts (maskable interrupt and non-maskable interrupt) and 
single-stepbreak are not accepted in between this instruction and the next 
instruction. 


[Example] BUSLOCK REP MOVBKB 


[Bytes] 1 


Operation code 
Mnemonic Operand 
7 6 5 4 3 2 


[Word Format] 


[7 CT ETE EIEIO 
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Conditional branch with V = 1 


BV 


Branch if Overflow 


[Format] BV short-label 


[Operation] When V = 1: PC < PC + ext-disp8 


[Operand] 
[Flag] 


[Description] — Loads the current PC value plus 8-bit displacement (actually, sign-extended 16 bits) when the V 
flag is 1. 
Execution can branch in the segment where this instruction is placed and in an address range of 
-—128 to +127 bytes. 


[Example] LP2: 


SHL AL, 1 
BV SHORT LP2 


[Bytes] 2 


Operation code 
Mnemonic Operand 
7 6 5 4 3 2 017 6 5 4 3 2 


[Word Format] 


eve etttetetetel ane] 
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CALL 


Subroutine call 


Call 


[Format] CALL target 


[Operand, operation] 


Mnemonic 


[Flag] 


Operand (target) 


near-proc 


Operation 
SP <— SP-2 
(SP +1, SP) — PC 
PC < PC + disp 


regptr16 


SP <— SP-2 
(SP + 1, SP) — PC 
PC < regptr16 


memptr16 


TA < (memptr16 + 1, memptr16) 
SP « SP-2 

(SP + 1, SP) — PC 

PC <TA 


far-proc 


SP — SP-2 

(SP +1, SP) — PS 
PS < seg 

SP — SP-2 

(SP +1, SP) — PC 
PS < offset 


memptr32 


TA < (memptr32 + 1, memptr32) 

TB + (memptr32 + 3, memptr32 + 2) 
SP « SP-2 

(SP +1, SP) <— PS 

PS — TB 

SP « SP-2 

(SP +1, SP) — PC 

PC <TA 
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[Description] 


[Example] 


[Bytes] 
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When target = near-proc, or target = regptr16 
The value of PC is saved to the stack and the next contents of the target operand (target) are 
transferred to PC. 

When target = near-proc : 16-bit relative address 

When target = regptri6 : Value of 16-bit register (offset) 


When target = memptr16 

The value of PC is saved to the stack, and the contents of the 16-bit memory (offset) addressed 
by the target operand (target) are transferred to PC. 

Any address in the segment where this instruction is placed can be called. 


When target = far-proc 

The values of PC and PS are saved to the stack, and the second and third bytes are transferred 
to PC, and the fourth and fifth bytes are transferred to PS. 

This instruction can call any address in any segment. 


When target = memptr32 

The values of PC and PS are saved to the stack, and the higher 2 bytes of the 32-bit memory 
addressed by the target operand (target) are transferred to the PS, and the lower 2 bytes are 
transferred to PC. 

This instruction can call any address in any segment. 


CALL $ + 10 
CALL SUB1; SUB1 is label 


Mnemonic Operand 


near-proc 


regptr16 


memptr16 


far-proc 


memptr32 


CHAPTER 2. INSTRUCTIONS 


[Word Format] 


Operation code 


7 6 5 43 2 1 0);7 6 5 43 2 1 «0 


Mnemonic Operand 


near-proc disp-low 


regptr16 


memptr16 


(disp-low) (disp-high) 


far-proc 0; 1 | 1 offset-low 


offset-high seg-low 


seg-high — 


memptr32 1 | 1 0] 1 


(disp-low) (disp-high) 
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Index value check 


CHKIND 


Check Index 


[Format] CHKIND reg16, mem32 


[Operation] When (mem32) > reg16 or (mem32 + 2) < reg16 
TA < (015H, 014H) 
TC < (017H, 016H) 
SP < SP - 2, (SP + 1, SP) — PSW 
IE ~— 0, BRK 0 
SP < SP - 2, (SP +1, SP) << PS 
PS — TC 
SP < SP - 2, (SP + 1, SP) — PC 
PC «TA 


[Operand] 


[iiremon [Oren 
CHKIND reg16, mem32 


[Flag] If the interrupt condition is satisfied 


Te RTs [2 [Te fe 


a ee ee EE: 


If the interrupt condition is not satisfied 


Te fey s [2 [epee 


[Description] — This instruction checks whether an index value specifying an element of array type data structure 


is in a defined area. If the index exceeds the defined area, the BRK 5 instruction is started. The 
defined area value is set in advance in 2 words (lower-limit value for the first word and the upper- 
limit value for the second word) in memory. 

The index value is for a register (any 16-bit register) used for an array manipulation program. 


Memory 


Upper limit 
Li 15 0 


mem32 + 2 (upper limit) 
mem32 (lower limit) 


Array element 


G 


Lower limit 
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[Example] CHKIND AW, DWORD_VAR 


[Bytes] 2-4 


Operation code 
Mnemonic Operand 
7 6 5 4 3 21 0/7 6 5 43 2 1 £=0 


[Word Format] 


CHKIND regi6, mem32 0;1;1/0}0}]0)]140)] mod reg mem 


(disp-low) (disp-high) 


69 


CHAPTER 2 INSTRUCTIONS 


CLR1 


Reset bit 
Clear Bit 


[Format] 


[Operation] 


[Operand] 


[Flag] 
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<1> CLR1 dst, src 
<2> CLR1 dst 


Format <1>: bit n of dst (n is specified by src) < 0 
Format <2>: dst<0 


Format <1> Format <2> 


Mnemonic Operand (dst, src) Operand (dst) 


reg8, CL CLR1 CY 


mems, CL |DIR 


reg16, CL 
mem16, CL 


reg8, imm3 


memés, imm3 


regi6, imm4 


mem16, imm4 


Format <1> 


CHAPTER 2. INSTRUCTIONS 


[Description] 


[Example] 


[Bytes] 


Format <1>: 


Format <2> : 


CLR1 CY 
SHL AL, 1 
BC$+6 


Mnemonic 


Resets bit n (n is the contents of the source operand (src) specified by the second 
operand) of the destination operand (dst) specified by the first operand, and stores 
the result to the destination operand (dst). 

When the operand is reg8, CL or memé8, CL, only the lower 3 bits (0-7) of the CL 
value are valid. 

When the operand is reg16, CL or mem16, CL, only the lower 4 bits of the CL value 
(0-15) are valid. 

When the operand is reg8, imm3, only the lower 3 bits of the immediate data at the 
fourth byte position of the instruction are valid. 

When the operand is mem8, imm3, only the lower 3 bits of the immediate data at 
the end byte position of the instruction are valid. 

When the operand is reg16, imm4, only the lower 4 bits of the immediate data at 
the foruth byte position of the instruction are valid. 

When the operand is mem16, imm4, only the lower 4 bits of the immediate data at 
the end byte position of the instruction are valid. 


Resets the CY flag to 0 when dst = CY. 

When dst = DIR, resets the DIR flag to 0. In addition, sets so that the index registers 
(IX, IY) are auto-incremented when each of the MOVBK, CMPBK, CMPM, LDM, 
STM, INM, and OUTM instructions are executed. 


Operand 


reg8, CL 


mem, CL 
reg16, CL 


mem16, CL 


reg8, imm3 


memés, imm3 


reg16, imm4 
mem16, imm4 


CY 
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[Word Format] 


Operation code 


3.2 1 =0 


Mnemonic Operand 


reg8, CL 


memég, CL 


reg16, CL 


mem16, CL 


0| 0 
(disp-high) 


reg8, imm3 0; 1 


0/0 imm3 


mems, imm3 ol 1 1 ‘fo 
0] 0 (disp-low) 


(disp-high imm3 


reg16, imm4 1] 4 [2 


imm4 


mem16, imm4 Pile 2 
0/0 (disp-low) 


disp-high) imm4 
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CMP 


Compare 


Compare 


[Format] CMP dst, src 


[Operand, operation] 


Mnemonic 


[Flag] 


Operand (dst, src) 


reg, reg’ 


mem, reg 


reg, mem 


reg, imm 


mem, imm 


Operation 


dst — src 


acc, imm 


[When W = 0] AL — imm8 
[When W = 1] AW — imm16 


[Description] | Subtracts the source operand specified as the second operand (src) from the destination operand 
specified as the first operand (dst). 
The result of subtraction is not saved to anywhere, and only the flags are changed. 


[Example] * CMP BL, BYTE PTR [IX] 
* CMP CW, [BP + 4] 


[Bytes] 


Mnemonic 


Operand 


reg, reg’ 


mem, reg 


reg, mem 


reg, imm 


mem, imm 


acc, imm 
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INSTRUCTIONS 


[Word Format] 
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Mnemonic 


Operand 


reg, reg’ 


Operation code 


5 


4 3 2 


1 0 


7 6 5 43 2 1 «0 


mem, reg 


(disp-low) 


(disp-high) 


reg, mem 


1 


1] 4 0 


mod | 


reg | 


(disp-low) 


(disp-high) 


reg, imm 


0 


of ojo 


or imm16-low 


mem, imm 


0 


o[ fo 


s |W 


mod [1 


(disp-low) 


(disp-high) 


ms 


or imm16-low 


mm16-high 


1 


1/1) 1 


imm8 or imm16-low 


imm16-high 


CHAPTER 2. INSTRUCTIONS 


CMP4S 


Decimal compare 


Compare Nibble String 


[Format] 


[Operation] 


[Operand] 


[Flag] 


[Description] 


CMP4S [DS1-spec:] dst-string, [Seg-spec:] src-string 
CMP4S 


BCD string (IY, CL) — BCD string (IX, CL) 


CMP4S [DS1-spec:] dst-string, [Seg-spec:] src-string 


None 


Subtracts the packed BCD string addressed by the IX register from the packed BCD string address 
by the IY register. The result is not stored but only the flags are affected. The string length (number 
of BCD digits) is determined by the CL register (if the contents of CL are d, d digits) and can be 
set to 1 to 254 digits. 

The destination string must be always located in a segment specified by the DS1 register, and 
segment override is not allowed. The default segment register of the source register is DSO and 
segment override is allowed, so that the source register can be located in a segment specified by 
any segment register. The format of the packed BCD string is as follows: 


IX 
Byte offset lY 
+m +1 +0 L 


+CL +4 43 #42 +1 0 
Digit offset 


Caution The BCD string instruction always operates in units of even number digits. If an 
even number is specified as the number of digits, therefore, the result of the 
operation and flags are normal. If an odd number is specified, however, the 
operation is executed with the even number of digits (= odd number + 1). 
Consequently, the result and flags indicate the even number of digits. To specify 
an odd number, clear the higher 4 bits of the most significant byte before 
executing the BCD compare instruction. 
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[Example] MOV IX, OFFSET VAR_1 
MOV IY, OFFSET VAR_2 
MOV CL, 4 
CMP4S 

[Bytes] 2 


[Word Format] 


Operation code 


Mnemonic Operand 


[DS1-spec:] dst-string, 


[Seg-spec:] src-string 


None 
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CMPBK 
CMPBKB 
CMPBKW 


Block compare 
Compare Block 
Compare Block Byte 
Compare Block Word 


[Format] 


[Operation] 


[Operand] 


[Flag] 


[Description] 


[Example] 


(repeat) CMPBK [Seg-spec:] src-block, [DS1-spec:] dst-block 
(repeat) CMPBKB 
(repeat) CMPBKW 


[When W = 0] (IX) — (IY) 
DIR=0: IXcIX+1,IYClV4+1 
DIR=1: IXe IX-1,IYelY-1 
[When W = 1] (IX + 1, IX) - (IY +1, LY) 
DIR =0: IXeIX+2,IYClV+2 
DIRS ike XK a21V Hv 


Mnemonic Operand 


CMPBK [Seg-spec:] src-block, [DS1-spec:] dst-block 


CMPBKB None 
CMPBKW 


Repeatedly subtracts the block addressed by the IY register from the block addressed by the |X 
register in byte or word units, and reflects the result on the flags. 

The IX and IY registers are automatically incremented (+1/+2) or decremented (—1/—2) for the next 
byte/word processing each time 1-byte/word data has been processed. The block direction is 
determined by the status of the DIR flag. 

Whether subtraction is executed in byte or word units is determined by the attribute of the operand 
when the CMPBK instruction is used. When the CMPBKB or CMPBKW instructions are used, byte 
and word types are directly specified. 

The destination block must be always located in a segment specified by the DS1 register, and 
segment override is not allowed. The default segment register of the source block is DSO and 
segment override is allowed, so that the source block can be located in a segment specified by any 
segment register. 


CMPBK BYTE_VAR1, BYTE_VAR2 
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[Bytes] 1 


[Word Format] 


Operation code 


Mnemonic Operand 


[Seg-spec:] src-block, 
[DS1-spec:] dst-block 
CMPBKB 
CMPBKW 


78 


CHAPTER 2. INSTRUCTIONS 


Block compare with accumulator 


CMPM 
CMPMB 
CMPMW 


Compare Multiple 
Compare Multiple Byte 
Compare Multiple Word 


[Format] (repeat) CMPM [DS1-spec:] dst-block 
(repeat) CMPMB 
(repeat) CMPMW 


[Operation] [When W = 0] AL -— (IY) 
DIR=0: Ye lY+1 
DIR=1: IY< |IY-1 
[When W = 1] AW - (IY + 1, IY) 
DIR=0: Ye lIY+2 
DIR=1: IY< lIY-2 


[Operand] 


Mnemonic Operand (dst, src) 


[DS1-spec:] dst-block 


None 


[Flag] 


[Description] | Repeatedly subtracts the block addressed by the IY register from the accumulator (AL/AW) in byte 
or word units, and reflects the result on the flags. 
The lY register is automatically incremented (+1/+2) or decremented (—1/—2) for the next byte/word 
processing each time 1-byte/word data has been processed. The block direction is determined by 
the status of the DIR flag. 
Whether subtraction is executed in byte or word units is determined by the attribute of the operand 
when the CMPM instruction is used. When the CMPMB or CMPMW instructions are used, byte and 
word types are directly specified. 
The destination block must be always located in a segment specified by the DS1 register, and 
segment override is not allowed. 
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[Example] « MOV AW, 5555H 
MOV BW, 1000H 
MOV IY, BW 
REPC CMPM WORD PTR [IY] 
* REPNC CMPMW 
* REPZ CMPMB 


[Bytes] 1 
[Word Format] 


Operation code 


7 6 5 4 3 2 


[DS1-spec:] dst-block 
None 


Mnemonic Operand 
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CVTBD 


Binary-to-unpacked decimal conversion 


Convert Binary to Decimal 


[Format] 


[Operation] 


[Operand] 


[Flag] 


[Description] 


[Example] 


[Bytes] 


[Word Format] 


CVTBD 


AH < AL + 0AH 
AL — AL%0AH 


Converts the 8-bit binary number of the AL register to a 2-digit unpacked decimal number. 
The contents of the AH register are replaced with the quotient resulted from dividing the value of 
the AL register by 10, and the contents of the AL register are replaced by the remainder. 


MOV AL, 30H 
CVTBD 


Operation code 
Mnemonic Operand 
7 65 4 3 2 017 6 5 4 3 2 


evieD pew ete oloofofofoh fot te 
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CVTBW 


Word sign expansions 


Convert Byte to Word 


[Format] CVTBW 


[Operation] |= When AL < 80H: AH<0 
When AL = 80H: AH < FFH 


[Operand] 
[Flag] 


RRA Ee Eee 
SaaS 


[Description] Extends the sign of the byte in the AL register to the AH register. This instruction is useful for 
obtaining dividend of double length (word) from a certain byte before execution of byte division. 


[Example] MOV AL, BUF1; BUF1 is byte variable 
CVTBW 
MOV DL, 60 
DIV DL 

[Bytes] 1 


[Word Format] 


Operation code 
Mnemonic Operand 
7 65 4 3 2 


oe pee eto bol fa efeta 
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Unpacked decimal-to-binary conversion 


CVTDB 


Convert Decimal to Binary 


[Format] CVTDB 


[Operation] AL < AH x OAH + AL 


AH<0 
[Operand] 
[Flag] 


[Description] | Converts the 2-digit unpacked decimal number of the AH and AL registers to a binary number. 
The contents of the AH register are replaced with a value resulting from adding the value of the AL 
register to the result of multiplying the value of the AH register by 10, and the contents of the AH 
register are replaced with 0. 


[Example] MOV AW, [BW] 
CVTDB 
[Bytes] 2 


[Word Format] 


Mnemonic Operand 
7 65 4 3 2 017 6 5 4 3 2 


Gwe pew ee eho Teh Te 
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Double word sign expansion 


CVTWL 


Convert Word to Long Word 


[Format] CVTWL 


[Operation] When AW < 8000H: DW < 0 
When AW 2 8000H: DW < FFFFH 


[Operand] 
[Flag] 


[Description] Extends the sign of the word in the AW register to the DW register. This instruction is useful for 
obtaining dividend of double length (double word) from a certain word before execution of word 


division. 

[Example] MOV AW, BUFFER 
CVTWL 
DIV CW 

[Bytes] 1 


[Word Format] 


Operation code 
Mnemonic Operand 
7 65 4 3 2 


ae [oT OCEEOOE 
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CHAPTER 2. INSTRUCTIONS 


DBNZ 


Conditional loop with CW #0 


Decrement and Branch if Not Zero 


[Format] 


[Operation] 


[Operand] 


[Flag] 


[Description] 


[Example] 


[Bytes] 


[Word Format] 


DBNZ short-label 


CW< CW-1 
When CW #0: PC < PC + ext-disp8 


Decrements the value of the CW register (—1). If the value of the CW register is not 0 as a result, 
loads the current PC value plus 8-bit displacement (actually, sign-extended 16 bits). 

Execution can branch in the segment where this instruction is placed and within an address range 
of —128 to +127 bytes. 

The next instruction is executed if the condition is not satisfied. 


LP21: 


SHL AL, 1 
DBNZ LP21; LP21 = label 


Operation code 
Mnemonic Operand 
7 65 4 3 2 01/7 6 5 4 3 2 


enzo BO000000 ee ee 


85 


CHAPTER 2 INSTRUCTIONS 


Conditional loop with CW #0 and Z = 1 


DBNZE 


Decrement and Branch if Not Zero and Equal 


[Format] DBNZE short-label 


[Operation] CW <« CW -1 
When CW #0 and Z=1: PC < PC + ext-disp8 


[Operand] 


[Flag] 


[Description] | Decrements the value of the CW register (-1). If the value of the CW register is not 0 and the Z 
flag is setto 1 as aresult, loads the current PC value plus 8-bit displacement (actually, sign-extended 
16 bits). 
Execution can branch in the segment where this instruction is placed and within an address range 
of —128 to +127 bytes. 
The next instruction is executed if the condition is not satisfied. 


[Example] LP20: 


AND AL, BL 
DBNZE LP20; LP20 = label 


[Bytes] 2 


Operation code 
Mnemonic Operand 
7 65 43 2 1 0/7 6 5 43 2 1 «0 


[Word Format] 


DENZE | short labo [| is 00 eo 4) 
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CHAPTER 2. INSTRUCTIONS 


Conditional loop with CW +0 and Z =0 


DBNZNE 


Decrement and Branch if Not Zero and Not Equal 


[Format] 


[Operation] 


[Operand] 


[Flag] 


[Description] 


[Example] 


[Bytes] 


[Word Format] 


DBNZNE short-label 


CW< CW-1 
When CW #0 and Z=0: PC < PC + ext-disp8 


Decrements the value of the CW register (—1). If the value of the CW register is not 0 and the Z 
flag is cleared to 0 as a result, loads the current PC value plus 8-bit displacement (actually, sign- 
extended 16 bits). 

Execution can branch in the segment where this instruction is placed and within an address range 
of —128 to +127 bytes. 

If the condition is not satisfied the next instruction is executed. 


LP19: 


AND AL, OFFH 
DBNZNE SHORT LP19; LP19 = label 


Operation code 
Mnemonic Operand 
7 65 4 3 2 01/7 6 5 4 3 2 


EE EC CC 
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CHAPTER 2. INSTRUCTIONS 


Decrement 


DEC 


Decrement 


[Format] DEC dst 
[Operation] dst < dst - 1 


[Operand] 


[Flag] 


[Description] | Decrements (—1) the contents of the destination operand (dst). 


[Example] « DEC BW 
* DEC BP 
« DEC IX 
*« DEC IY 
[Bytes] 


Mnemonic Operand 


[Word Format] 


Operation code 
Mnemonic Operand 
7 6 5 4 3 21 0/7 6 5 43 2 1 £=0 


0;0] 1 
0;0| 1 
(disp-high) 
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CHAPTER 2. INSTRUCTIONS 


Disable maskable interrupt 


DI 


Disable Interrupt 


[Format] DI 
[Operation] IE 0 
[Operand] 


ie 


[Flag] 


[Description] Resets the IE flag to 0 and disables maskable interrupt requests. 
This instruction does not disable non-maskable interrupt requests and software interrupt requests. 


[Example] DI 
PUSH R 
[Bytes] 1 


[Word Format] 


Mnemonic Operand 
7 65 4 3 2 


EC ECT 
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CHAPTER 2 INSTRUCTIONS 


Dispose stack frame 


DISPOSE 


Dispose a Stack Frame 


[Format] DISPOSE 


[Operation] SP <« BP 
BP < (SP + 1, SP) 


SP « SP +2 

[Operand] 
Operand 
DISPOSE 

[Flag] 


fee TESS eae ae Ie 
a ee 


[Description] This instruction releases one stack frame created by the PREPARE instruction. 


A pointer value indicating the preceding frame is loaded to BP, and a pointer value indicating the 
lowest frame is loaded to SP. 


[Example] DISPOSE 


[Bytes] 1 


Operation code 
Mnemonic Operand 
7 6 5 4 3 2 


[Word Format] 


Er [CIEE 
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CHAPTER 2. INSTRUCTIONS 


Signed division 


DIV 


Divide Signed 


[Format] DIV dst 


[Operand, operation] 


Mnemonic Operand (dst) Operation 
temp <— AW 
When temp = reg8 > 0 and temp + reg8 
< 7FH, or temp + reg8 < 0 and temp + 
reg8 > 0 - 7FH-1, 

AH < temp%dst 

AL < temp + dst 
When temp + reg8 > 0 and temp + reg8 
> 7FH, or temp = reg8 < 0 and temp + 
reg8 s 0- 7FH —1, 


quotient and remainder undefined 
TA < (001H, 000H) 
TC + (003H, 002H) 
SP < SP - 2, (SP + 1, SP) — PSW 
IE —~ 0, BRK< 0 
SP — SP —2, (SP +1, SP) — PS 
PS <TC 
SP < SP - 2, (SP + 1, SP) — PC 
PC <TA 

temp — DW, AW 


When temp + dst > 0 and temp + dst 
<7FFFH, or temp + dst < 0 and temp + 
dst > 0 — 7FFFH — 1, 

DW < temp%dst 

AW < temp + dst 
When temp + dst > 0 and temp + dst 
> 7FFFH, or temp + dst < 0 and temp + 


dst < 0 — 7FFFH - 1, 


quotient and remainder undefined 
TA < (001H, 000H) 

TC < (003H, 002H) 

SP — SP - 2, (SP +1, SP) — PSW 


IE ~ 0, BRK< 0 
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CHAPTER 2 INSTRUCTIONS 


[Flag] 


[Description] 


[Example] 


[Bytes] 


92 


Mnemonic Operand (dst) Operation 


SP — SP—2, (SP +1, SP) <— PS 
PS <TC 
SP — SP-2, (SP +1, SP)< PC 
PC<TA 


When src = reg8 or src = mem8 

Divides the value of the AW register by the contents of the destination operand (dst) with sign. 
The quotient is saved to the AL register, and the remainder is saved to the AH register. 

The maximum positive quotient is +127 (7FH) and the minimum negative quotient is —127 (81H). 
If the quotient is positive and exceeds the maximum value, or if the quotient is negative and falls 


below the minimum value, vector interrupt 0 occurs, and the quotient and remainder are 
undefined (in particular, the interrupt occurs when src = 00H). Non-integer quotients are rounded 
to be integers, and the remainder has the same sign as that of the dividend. 


When src = reg16 or src = mem16 

Divides the values of the AW and DW registers by the contents of the destination operand (dst) 
with sign. The quotientis saved to the AW register, and the remainder is saved to the DW register. 
The maximum positive quotient is +32767 (7FFFH) and the minimum negative quotient is -32767 
(8001H). If the quotient is positive and exceeds the maximum value, or if the quotient is negative 
and falls below the minimum value, vector interrupt 0 occurs, and the quotient and remainder 
are undefined (in particular, the interrupt occurs when src = OOOOH). Non-integer quotients are 
rounded to be integers, and the remainder has the same sign as that of the dividend. 


To divide 32-bit data DW: AW by memory contents 0:50 


MOV BW, 0 

MOV DSO, BW 

MOV IX, 50H 

DIV DSO: WORD PTR [IX] 


Mnemonic Operand 


CHAPTER 2. INSTRUCTIONS 


[Word Format] 


Operation code 


3.2 1 0/7 6 5 43 2 1 ~0 


Mnemonic Operand 


(disp-low) (disp-high) 
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CHAPTER 2 


INSTRUCTIONS 


DIVU 


Unsigned division 


Divide Unsigned 


[Format] DIVU dst 


[Operand, operation] 


Mnemonic 
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Operand (dst) 


Operation 
temp — AW 
When temp + dst < FFH: 
AH < temp%dst 
AL < temp + dst 
When temp + dst > FFH: 
TA < (001H, 000H) 
TC + (003H, 002H) 
SP < SP - 2, (SP + 1, SP) — PSW 
IE< 0, BRK< 0 
SP < SP - 2, (SP +1, SP) — PS 
RS <— TC 
SP < SP - 2, (SP + 1, SP) — PC 
PC <TA 


temp <— DW, AW 
When temp + dst < FFFFH: 
DW < temp%dst 
AW < temp = dst 
When temp + dst > FFFFH: 
TA < (001H, 000H) 
TC < (003H, 002H) 
SP < SP - 2, (SP + 1, SP) — PSW 
IE< 0, BRK< 0 
SP < SP - 2, (SP + 1, SP) — PS 
RS <TC 


SP — SP - 2, (SP +1, SP) — PC 
PC <—TA 


CHAPTER 2. INSTRUCTIONS 


[Flag] 


[Description] + When src = reg8 or src = mem8 
Divides the value of the AW register by the contents of the destination operand (dst) without sign. 
The quotient is saved to the AL register, and the remainder is saved to the AH register. 
If the quotient exceeds the AL register value (FFH), vector interrupt 0 occurs, and the quotient 
and remainder are undefined (especially, the interrupt occurs when src = OOH). Non-integer 
quotients are rounded to be integers. 


« When src = reg16 or src = mem16 
Divides the values of the AW and DW registers by the contents of the destination operand (dst) 
without sign. The quotient is saved to the AW register, and the remainder is saved to the DW 
register. 
If the quotient is exceeds the AW register value (FFFFH), vector interrupt 0 occurs, and the 
quotient and remainder are undefined (in particular, the interrupt occurs when src = 0000H). Non- 
integer quotients are rounded to be integers. 


[Example] To divide 5 by 3 
MOV AW, 5 
MOV DL, 3 
DIVU DL 
>;AH=2 AL =1 
[Bytes] 


Mnemonic Operand 


[Word Format] 


Operation code 


Mnemonic Operand 
7 65 43 2 1 0/7 6 5 43 2 1 «0 


reg 


(disp-low) (disp-high) 
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CHAPTER 2 INSTRUCTIONS 


Segment override prefix 
Data Segment 0 

Data Segment 1 
Program Segment 


Stack Segment 


[Format] 


[Operation] 


[Operand] 


[Flag] 


[Description] 


[Example] 


[Bytes] 
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DSO: 
DS1: 
PS: 
Ss: 


Segment override prefix 


Mnemonic Operand 


When a memory operand whose segment can be overridden is accessed, specifies a register to 
be used by appending an operand. Evenif this instruction is not directly used, the assembler follows 
the segment override specification when the assembler directive ASSUME is used. 


Caution The hardware interrupt (maskable interrupt and non-maskable interrupt) re- 
quests and single-step break are not accepted after this instruction is executed 


and before the next instruction is executed. 


MOV DW, DS1: [BW]; Default segment register is DSO. 


CHAPTER 2 


INSTRUCTIONS 


[Word Format] 


Mnemonic 


Operand 


Operation code 


7 6 5 4 3 2 
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CHAPTER 2 INSTRUCTIONS 


El 


Enable maskable interrupt 


Enable Interrupt 


[Format] El 
[Operation] IE<c 1 
[Operand] 


[Flag] 


[Description] Sets the IE flag to 1 and enables the maskable interrupt request. 


However, the interrupt is actually enabled after one instruction following the El instruction has been 


executed. 
[Example] POP R 

El 
[Bytes] 1 


[Word Format] 


Operation code 
Mnemonic Operand 
7 6 5 4 3 2 


CoC ET ETE ED ED 
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CHAPTER 2. INSTRUCTIONS 


Extraction of bit field 


EXT 


Extract Bit Field 


[Format] EXT dst, src 


[Operation] AW < 16-bit field 


Bit Bit (IX) 
_Jength offset Byte offset 
wae ie "| 
T tT 
Byte boundary Segment base 
L (default DSO) 
15 0 


od ML 


[Operand] 
reg8, reg8’ 
reg8, imm4 
[Flag] 


[Description] Loads bit field data of bit length specified by the source operand (src) from a memory area 
determined by the byte offset addressed by the IX register and bit offset specified by an 8-bit register 
described as the first operand, to the AW register. At this time, 0 is loaded to the remaining higher 
bits of the AW register. 

After transfer, the IX register and the 8-bit register specified by the first operand are automatically 
updated as follows to indicate the next bit field: 


reg8 < reg8 + src + 1 
if reg8 > 15 then 


{ 

reg8 < reg8 — 16 
IX IX+2 

} 
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CHAPTER 2 INSTRUCTIONS 


[Example] 


[Bytes] 


[Word Format] 


100 


Only values from 0 to 15 are valid as the value of the 8-bit register described as the first operand 
to specify the bit offset (15 bits maximum). As the value of the source operand (src) that specifies 
the bit length (16 bits maximum), only 0 to 15 are valid, where O indicates 1-bit length and 15 indicates 
16-bit length. 

The bit field data can extend over a byte boundary of the memory. 

As the source bit field, the default segment register is DSO. A segment override can be performed 
so that the bit field can be located in a segment specified by any register. 


Caution: Clear the higher 4 bits of reg8 or reg8’ to 0. 


* EXT CL, DL 
* EXT CL, 8 


a 


Operation code 
Mnemonic Operand 


reg8. reg8’ 


reg8, imm4 


CHAPTER 2. INSTRUCTIONS 


Fl NT [Added to V20/V30] 


Interrupt 


Finish Interrupt 


[Format] 


[Operation] 


[Operand] 


[Flag] 


[Description] 


[Example] 


[Bytes] 


[Word Format] 


FINT 


Indicates that the interrupt processing routine for the internal interrupt controller of the CPU has 
been terminated. 


Resets the least significant bit of the ISPR register bits that are set, so that the internal interrupt 
controller is informed that interrupts except NMI, INT, and software interrupt have been terminated. 
Use this instruction immediately before an interrupt processing program, except when NMI, INT, 
or a software interrupt is terminated (i.e., immediately before the RETI or RETRBI instruction). Do 
not use this instruction in any other cases. 


FINT 


Operation code 
Mnemonic Operand 
7 6 5 4 3 2 017 6 5 4 3 2 


Et OOO OO 
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CHAPTER 2 INSTRUCTIONS 


Floating-point coprocessor control 


FPO1 


Floating Point Operation 1 


[Format] <1> FPO1 fp-op 
<2> FPO1 fp-op, mem 


[Operand, operation] 


Format <1>, <2> 


Mnemonic Operand Operation 
(SP — 1, SP — 2) — PSW 
(SP — 3, SP- 4) — PS 

(SP — 5, SP — 6) — PC — xNote 


SP «+ SP-6 
IE ~ 0, BRK< 0 


PC < (01DH, 01CH) 


PS < (01FH, 01EH) 


Note x indicates the number of instruction bytes + number of prefixes. 


[Flag] 


i Bee Ze Ae 


[Description] | Saves PSW, PS, and PC - x to the stack and resets the IE and BRK flags to 0. 
Next, loads the lower 2 bytes of the vector 7 of the interrupt vector table to the PC and the higher 
2 bytes to the PS. 
This instruction is provided to miantain compatibility with the V20/V30. With the V25/V35 family, 
this instruction has no functional meaning but only generates an interrupt. 


[Example] « FPO1 010101010B 

* FPO1 OFFH 
FPO1 6, BYTE PTR [IX] 
* FPO1 4, WORD_VAR 


[Bytes] 


2 


FPO1 fp-op 


fp-op, mem 2-4 
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CHAPTER 2. INSTRUCTIONS 


[Word Format] 


Operation code 


7 6 5 4 3 2 7 6 5 4 3 2 


fp-op X|X|X YIY/Y]Z]Z]Z 
fp-op, mem X|X]X} mod |}Y|]Y|Y 


(disp-low) (disp-high) 


Mnemonic Operand 
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CHAPTER 2 INSTRUCTIONS 


Floating-point coprocessor control 


FPO2 


Floating Point Operation 2 


[Format] <1> FPO2 fp-op 
<2> FPO2 fp-op, mem 


[Operand, operation] 


Format <1>, <2> 


Mnemonic Operand Operation 
(SP — 1, SP — 2) — PSW 
(SP — 3, SP- 4) — PS 

(SP — 5, SP — 6) — PC — xNote 


SP «+ SP-6 

IE ~ 0, BRK< 0 
PC < (01DH, 01CH) 
PS < (01FH, 01EH) 


Note x indicates the number of instruction bytes + number of prefixes. 


[Flag] 


Tv Te fem] s [2 Tepe [ey 


[Description] | Saves PSW, PS, and PC - x to the stack and resets the IE and BRK flags to 0. 
Next, loads the lower 2 bytes of the vector 7 of the interupt vector table to the PC and the higher 
2 bytes to the PS. 
This instruction is provided to maintain compatibility with the V20/V30. With the V25/V35 family, 
this instruction has no functional meaning but only generates an interrupt. 


[Example] «+ FPO2 010101010B 
* FPO2 0FFH 
* FPO2 0101B, BYTE PTR [IY] 
+ FPO2 1010B, WORD_VAR 


[Bytes] 


[“wrenone[_Opwane [Bree 
2 


FPO2 fp-op 


fp-op, mem 2-4 
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CHAPTER 2. INSTRUCTIONS 


[Word Format] 


Operation code 
7 65 43 21 £0 
fp-op 1}1]/YIlY;y]z)z]z 


Mnemonic Operand 


fp-op, mem mod |Y|Y|Y mem 


(disp-low) (disp-high) 
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CHAPTER 2 INSTRUCTIONS 


Halt 


HALT 


Halt 


[Format] HALT 


[Operation] CPU Halt 


[Operand] 
[Flag] 


[Description] | Stops the CPU’s clock and sets the CPU to standby mode. 
Standby mode is released for the following reasons: 


« Reset input 
« Maskable interrupt request input 


« Non-maskable interrupt request input 


[Example] HALT 


[Bytes] 1 


Operation code 
Mnemonic Operand 
7 65 4 3 2 


[Word Format] 


a“ pee eel 
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CHAPTER 2. INSTRUCTIONS 


IN 


Data input from I/O device 


Input 


[Format] 


IN dst, src 


[Operand, operation] 


[Flag] 


When IBRK = 1 


Mnemonic Operand (dst, src) 


acc, imm8& 


Operation 
[When W = 0] AL < (imm8) 
[When W = 1] AH < (immé + 1), 
AL < (imms) 


When IBRK = 0 


Mnemonic Operand (dst, src) 


acc, imm8& 


[When W = 0] AL — (DW) 
[When W = 1] AH < (DW + 1), 
AL < (DW) 


Operation 
(SP —1, SP- 2) — PSW 
(SP —3, SP—4) — PS 
(SP — 5, SP — 6) « PC — xNote 
IE — 0, BRK < 0, IBRK < 1 


PC < (04DH, 04CH) 
PS < (04FH, 04EH) 


Note x indicates the number of instruction bytes + number of prefixes. 


When IBRK = 1 


Pye fee] s 2 eT eo 
aC ns a 


When IBRK = 0 


Pye fee] s [2 eT eR 


ss a 
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CHAPTER 2 INSTRUCTIONS 


[Description] 


[Example] 


[Bytes] 


[Word Format] 


108 


Transfers the contents of the I/O device specified by the source operand (src) to the accumulator 
(AL or AW register) specified by the destination operand (dst) when IBRK = 1. 


When IBRK = 0, saves PSW, PS, and PC — x to the stack, resets the IE and BRK flags to 0, and 
sets IBRK to 1. 

Next, loads the lower 2 bytes of vector 19 of the interrupt vector table to the PC, and the higher 
2 bytes to the PS. 

This function is provided to facilitate transplantation of software. 


To transfer the contents of the port address ODAH to the AL register 
MOV DW, ODAH 
IN AL, DW 


IN 2 


acc, imm8& 
Jace, DW | 1 
Operation code 
Mnemonic Operand 
7 65 43 2 1 0/7 6 543 21 «0 


IN acc, imm8& 


| acc, DW 


CHAPTER 2. INSTRUCTIONS 


INC 


Increment 


Increment 


[Format] INC dst 


[Operation] dst < dst + 1 


[Operand] 


[Flag] 


[Description] Increments (+1) the contents of the destination operand (dst). 


[Example] «INC DW 
* INC BP 
«INC SP 
[Bytes] 


[Word Format] 


Operation code 


Mnemonic Operand 


0 


7 6 5 43 2 1 0/7 6 5 4 3 2 1 


0 


0 


0 


0 


(disp-high) 
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CHAPTER 2 INSTRUCTIONS 


1/O-memory block transfer 


INM 


Input Multiple 


[Format] (repeat) INM [DS1-spec:] dst-block, DW 


[Operation] When IBRK = 1. [When W = 0] (IY) — (DW) 
DIR=0: IY lY+1 
DIR=1: Ye ly-1 
[When W = 1] (IY + 1, lY) — (DW + 1, DW) 
DIR=0: IY lY+2 
DIR=1: Ye ly-2 


When IBRK =0 (SP —1, SP- 2) — PSW 
(SP —3, SP—4) — PS 
(SP — 5, SP — 6) — PC — xNote 
IE — 0, BRK < 0, IBRK < 1 
PC < (04DH, 04CH) 
PS < (04FH, 04EH) 


Note: x indicates the number of instruction bytes + number of prefixes. 


[Operand] 


es [ona] 
InM | [DS1-spec:] dst-block, DW 


[Flag] When IBRK = 1 


Po Te ees [2 pe eR] or 


When IBRK = 0 


Te ees [2 pee RY Or 


(Sean A 
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CHAPTER 2. INSTRUCTIONS 


[Description] 


[Example] 


[Bytes] 


[Word Format] 


Transfers the contents of the register of the I/O device addressed by the DW register to the memory 
addressed by the IY register when IBRK = 1. The number of times the transfer is repeated is 
controlled by the repeat prefix of the REP instruction, which is used in conjunction with this 
instruction. Although the contents of the DW register (address of I/O device) are fixed, the contents 
of the IY register are automatically incremented (+1/+2) or decremented (—1/—2) for the next byte/ 
word transfer each time 1-byte/word data has been transferred. The direction of the block is 
determined by the status of the DIR flag. 

Whether data is transferred in byte or word units is determined by the attribute of the operand. 
The INM instruction is used in conjunction with the REP instruction of the repeat prefix. 

The destination block must always be located in the segment specified by the DS1 register. Segment 
overrides are not allowed. 


When IBRK = 0, saves PSW, PS, and PC - x to the stack, resets the IE and BRK flags to 0, and 
sets IBRK to 1. 

Next, loads the lower 2 bytes of vector 19 of the interrupt vector table to the PC, and the higher 
2 bytes to the PS. 

This function is provided to facilitate transplantation of software. 


¢ To load the contents of port address ODAH (byte data) to memory work area 
MOV AW, 0 
MOV DS1, AW 
MOV IY, 50H 
MOV DW, ODAH 
INM DS1: BYTE PTR [IY], DW 
* To load the contents of port address ODAH (byte data) to memory 0:0H-0:FFH 
MOV AW, 0 
MOV DS1, AW 
MOV IY, 0 
MOV DW, ODAH 
MOV CW, OFFH 
REP INM DS1: BYTE PTR [IY], DW 


Operation code 
Mnemonic Operand 
7 65 4 3 2 


soso ow of Teel eT Lohw 
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CHAPTER 2 INSTRUCTIONS 


INS 


Insertion of bit field 


Insert Bit Field 


[Format] 


[Operation] 


[Operand] 


[Flag] 


[Description] 
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INS dst, src 


16-bit field — AW 


Bit length 
15 0 
NY 
Ao Ma 
N \ Bit (IY) 
offset Byte offset 
Ab : y "| 
-———_—_ 
' Memory 
—— 
src dst t t 
Byte boundary Segment base 
(DS1) 


reg8, reg8’ 


reg8, imm4 


Of the 16-bit data of the AW register, transfers the lower bit data of the length specified by the source 
operand (src) to amemory area determined by the byte offset addressed by the DS1 and IY registers 


and bit offset specified by an 8-bit register described as the first operand. 


After completion of the transfer, the IY register and the 8-bit register specified by the first operand 


are automatically updated as follows to indicate the next bit field: 


reg8 < reg8 + src + 1 
if reg8 > 15 then 
{ 
reg8 < reg8 — 16 
Y<lY+2 
} 


CHAPTER 2. INSTRUCTIONS 


[Example] 


[Bytes] 


[Word Format] 


Only the values 0 to 15 are valid as the value of the 8-bit register described as the first operand 
to specify the bit offset (15 bits maximum). As the value of the source operand (src) that specifies 
the bit length (16 bits maximum), only 0 to 15 are valid, where O indicates 1-bit length and 15 indicates 
16-bit length. 

The bit field data can extend over a byte boundary of the memory. 

The destination bit field must always be located in a segment specified by the DS1 register. 
Segment overrides are not allowed. 


Caution: Clear the higher 4 bits of reg8 or reg8’ to 0. 


* INS DL, CL 
* INS DL, 12 


Operation code 
Mnemonic Operand 


reg8, reg8’ 


reg8, imm4 
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CHAPTER 2 INSTRUCTIONS 


LDEA 


Load effective address 


Load Effective Address 


[Format] 


[Operation] 


[Operand] 


[Flag] 


[Description] 


[Example] 


[Bytes] 


[Word Format] 


114 


LDEA reg16, mem16 


regi6 — mem16 


LDEA regi6, mem16 


Loads an effective address (offset) generated by the second operand to a 16-bit general-purpose 
register specified by the first operand. 

This instruction is used to set the first value of an operand address to a register automatically used 
to specify an operand by the TRANS or primitive block transfer instruction. 


To load the offset of the effective address of procedure INT_PROC to AW register 
LDEA AW, INT_PROC 
LDEA AW, [BP] VARO1 + 2 


2-4 


Operation code 
Mnemonic Operand 
7 6 5 4 3 2 017 6 5 4 3 2 


LDEA regi6, mem16 0;0/0 mod reg 
(disp-low) (disp-high) 


CHAPTER 2. INSTRUCTIONS 


LDM 
LDMB 
LDMW 


Block load 

Load Multiple 

Load Multiple Byte 
Load Multiple Word 


[Format] 


[Operation] 


[Operand] 


[Flag] 


[Description] 


[Example] 


[Bytes] 


(repeat) LDM [Seg-spec:] src-block 
(repeat) LDMB 
(repeat) LDMW 


[When W = 0] AL < (IX) 
DIR =0: IXcIX+1 
DIR =1: IX IX-1 

[When W = 1] AW & (IX +1, IX) 
DIR =0: IX IX+2 
DIR=1: IX IX-2 


Mnemonic Operand 


[Seg-spec:] src-block 


None 


fee eee Ae 
eee 


Repeatedly transfer a block addressed by the IX register to the accumulator (AL/AW) in byte or word 
units. 

The contents of the IX register are automatically incremented (+1/+2) or decremented (—1/—2) for 
the next byte/word each time 1-byte/word data has been transferred. The direction of the block is 
determined by the status of the DIR flag. 

Whether the transfer is carried out in byte or word units is specified by the attribute of the operand 
when the LDM instruction is used. When the LDMB or LDMW instruction is used, the byte or word 
type is directly specified. 

As the source block, the default segment register is DSO. However, segment overrides are allowed, 
and the source block can be located in a segment specified by any segment register. 


¢ REP LDM DS1: BYTE_VAR ; DS1 segment 
* REP LDMB ; DSO segment 
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[Word Format] 


Operation code 


Mnemonic Operand 


[Seg-spec:] src-block 


None 
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MOV 


Data transfer 


Move 


[Format] <1> MOV dst, src 
<2> MOV dst1, dst2, src 


[Operand, operation] 


Format <1> 


Mnemonic Operand (dst, src) 


reg, reg’ 


mem, reg 


reg, mem 


mem, imm 


reg, imm 


Operation 


dst < src 


acc, dmem 


[When W = 0] AL < (dmem) 
[When W = 1] AH € (dmem + 1) 
AL < (dmem) 


[When W = 0] (dmem) — AL 
[When W = 1] (dmem + 1) < AH, 
(dmem) <— AL 


sreg, regi6 


sreg, mem16 


reg16, sreg 


mem16, sreg 


dst < src 


AH < §, Z, F1, AC, FO, P, IBRK, CY 


Format <2> 


Mnemonic Operand (dst1, dst2, src) 


DSO, reg16, mem32 


S, Z, F1, AC, FO, P, IBRK, CY — AH 


Operation 
regi6 <— (mem32) 
DSO < (mem32 + 2) 


DS1, reg16, mem32 


regi6 < (mem32) 
DS1 < (mem32 + 2) 
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[Flag] When operand is PSW, AH 


WTS 2 [Ae] > ao 


ES ESSE EEE: 


Other than above 


Ts 2 Re] > eR] 


[Description] Format <i>: Transfers the contents of the source operand (src) specified as the second operand 


to the destination operand (dst) specified as the first operand. 

If the operand is AH, PSW, the S, Z, F1, AC, FO, P, IBRK, and CY flags are 
transferred to the AH register. 

If the operand is PSW, AH, bits 0-7 of the AH register are transferred to the S, Z, 
F1, AC, FO, P, IBRK and CY flags of the PSW, respectively. 


Caution When dst = sreg or src = sreg, the hardware interrupt requests 
(maskable interrupt and non-maskable interrupt) and single-step 
breaks cannot be accepted after this instruction is executed and 
before the next instruction is executed. 


Format <2>: Transfers the lower 16 bits (offset word of a 32-bit pointer variable) of the 32-bit 
memory addressed by the source operand (src) to a 16-bit register specified by the 
destination operand 2 (dst2), and the higher 16 bits (segment word) to a segment 
register (DSO or DS1) specified by the destination operand 1 (dst1). 


[Example] To write 55H to memory 0:50H 
MOV AW, 0 
MOV DS1, AW 
MOV IY, 50H 
MOV DL, 55H 
MOV DS1: [IY], DL 
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INSTRUCTIONS 


[Bytes] 


Mnemonic 


Operand 


reg, reg’ 


mem, reg 


reg, mem 


mem, imm 


reg, imm 


acc, dmem 


dmem, acc 


sreg, regi6 


sreg, mem16 


reg16, sreg 


mem16, sreg 


DSO, reg16, mem32 


DS1, reg16, mem32 


AH, PSW 


PSW, AH 
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[Word Format] 


Operation code 


P56 5% Ar 3. c2s de 0 


Mnemonic Operand 


MOV reg, reg’ 


mem, reg 


(disp-low) (disp-high) 


reg, mem 0 o[ 1 0 mod | reg | 


(disp-low) (disp-high) 
mem, imm 0 o[o 1 mod | 0 | 0 0 | 


(disp-low) (disp-high) 


imm8 or imm16-low imm16-high 


reg, imm 0; 1/1 | Ww reg imm8 or imm16-low 


imm16-high _ 


acc, dmem 1 o| 0/0 addr-low 


addr-high — 


dmem, acc 1 o| 0/0 addr-low 


addr-high _— 


sreg, regi6 0; 0; 1/1 0 | sreg reg 


sreg, mem16 0; 0; 1) 1 0 | sreg mem 


(disp-low) (disp-high) 


sreg16, sreg 0; 0; 1] 1 0 | sreg 
mem16, sreg 0; 0; 1) 1 0 | sreg 


(disp-low) (disp-high) 
DSO, reg16, mem32 0 o| 0] 1 mod | reg | 


(disp-low) (disp-high) 
DS1, regi6, mem32 0 | 0} 1 mod | reg | 


(disp-low) (disp-high) 
AH, PSW 0 1 _ 
PSW, AH 0 1 
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MOVBK 


Block transfer 


Move Block 


MOVBKB 


MOVBKW 


Move Block Byte 
Move Block Word 


[Format] 


[Operation] 


[Operand] 


[Flag] 


[Description] 


[Example] 


(repeat) MOVBK [DS1-spec:] dst-block, [Seg-spec:] src-block 
(repeat) MOVBKB 
(repeat) MOVBKW 


[When W = 0] (IY) < (IX) 
DIR=0: IXcIX+1,IYClV4+1 
DRS Keak eV 
[When W = 1] (IY +1, IY) < (IX + 1, IX) 
DIR =0: IXeIX+2,IYClI¥+2 
DIRS Is Mek 2 Ne V2 


Mnemonic Operand 


MOVBK [DS1-spec:] dst-block, [Seg-spec:] src-block 


MOVBKB None 
MOVBKW 


Repeatedly transfers a block addressed by the IX register to a block addressed by the IY register 
in byte or word units. 

The contents of the IX and IY registers are automatically incremented (+1/+2) or decremented (— 
1/-2) for the next byte/word transfer each time 1-byte/word data has been transferred. The direction 
of the block is determined by the status of the DIR flag. 

Whether a transfer is carried out in byte or word units is specified by the attribute of the operand 
when the MOVBK instruction is used. When the MOVBKB or MOVBKW instruction is used, the byte 
or word type is directly specified. 

The destination block must always be located in a segment specified by the DS1 register. Segment 
overrides are not allowed. 

As the source block, the default segment register is DSO. Overrides are allowed, and the source 
block can be located in a segment specified by any segment register. 


MOVBK BYTE_VAR1, BYTE_VAR2 
MOVBK WORD_VAR1, MORD_VAR2 
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[Bytes] 1 


[Word Format] 


Operation code 


7 6 5 4 3 2 


Mnemonic Operand 


[DS1-spec:] dst-block 
[Seg-spec:] src-block 
MOVBKB None 
MOVBKW 
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Data transfer 


MOVS PA [Added to V20/V30] 


Move Stack Pointer After Context Switch 


[Format] MOVSPA 


[Operation] SS, SP of new register bank < SS, SP of old register bank 


[Operand] 
[Flag] 


[Description] Transfers the value of SS before the register bank is switched to SS of the newly selected register 
bank. Likewise, the value of SP is transferred. 
This instruction is used when the register bank is switched by the BRKCS instruction or an interrupt 
request, or when the stack is to be successively used immediately after register bank switching. 


[Example] MOVSPA 


[Bytes] 2 


Operation code 
Mnemonic Operand 
7 6 5 4 3 2 017 6 5 4 3 2 


[Word Format] 


olka OOO OOOn 
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Data transfer 


MOVSPB [Added to V20/V30] 


Move Stack Pointer Before Task Switch 


[Format] MOVSPB reg16 


[Operation] SS, SP of new register bank indicated by regi6 < SS, SP of old register bank 


[Operand] 
MOVSPB regi6 
[Flag] 


EES ae 
eM =I 


[Description] Transfers the value of SS in the current register bank to SS of the new register bank indicated by 
the lower 3 bits of the 16-bit register described as the operand. Likewise, the value of SP is 
transferred. 

This instruction is used to switch the register bank with the TSKSW instruction, or to use the stack 
successively before and after switching. 


[Example] MOVSPB AW 


wo 


[Bytes] 


[Word Format] 


Operation code 
Mnemonic Operand 


MOVSPB 
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Signed multiplication 


M U L Multiply Signed 


[Format] <1> MUL src 
<2> MUL dst, src 
<3> MUL dst, src1, src2 


[Operand, operation] 


Format <1> 


Mnemonic Operand Operation 


AW < AL x src 
AH = AL sign extension: CY <— 0, V< 0 
AH # AL sign extension: CY — 1,V< 1 


DW, AW « AW x src 
DW = AW sign extension: CY — 0, V< 0 
DW + AW sign extension: CY — 1,V < 1 


Format <2> 


regi6, imm8 dst < dst x src 

Product < 16 bits: CY — 0, V< 0 
reg16, imm16 

Product > 16 bits: CY — 1,V <1 


Format <3> 


Mnemonic Operand Operation 


reg16’, imm8 dst < src1 x src2 


mem16, imm8& Product < 16 bits: CY< 0, V< 0 


reg16’, imm16 Product > 16 bits: CY< 1, V <1 


mem16, imm16 


[Flag] 
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[Description] 


[Example] 


[Bytes] 
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Format <1>: * When src = reg8 or src = mem8 
Multiplies the value of the AL register by the source operand (src) with sign, and 
stores the double-length result to the AW register. At this time, if the higher half 
of the result (AH register) is not the sign extension of the lower half (AL register), 
the CY and V flags are set to 1. The AH register is an extended register. 


« When src = regi6 or src = mem16 
Multiplies the value of the AW register by the source operand (src) with sign, and 
stores the double-length result to the AW and DW registers. At this time, if the 
higher half of the result (DW register) is not the sign extension of the lower half 
(AW register), the CY and V flags are set to 1. The DW register is an extended 
register. 


Format <2>: Multiplies the destination operand (dst) by the source operand (src) with sign, and 
stores the result to the destination operand (dst). 


Format <3>: Multiplies the first source operand (src1) by the second source operand (src2) with 
sign, and stores the result to the destination operand (dst). 


To multiply the value of the AW register by the contents of memory 0:50H (word data) 
MOV BW, 0 
MOV DSO, BW 
MOV IX, 50H 
MUL WORD PTR [IX] 


Mnemonic Operand 


reg8 


mems 


regi6 


mem16 


reg16, imm8 


reg16, imm16 


regi6, regi6’, imm8 


regi6, mem16, imm8& 


regi6, regi6’, imm16 


regi6, mem16, imm16 


CHAPTER 2. INSTRUCTIONS 


[Word Format] 


Operation code 


Mnemonic Operand 
7 6 5 4 3 21 0/7 6 5 43 2 1 =0 


(disp-low) 
1] 0 
1] 0 


(disp-low) 
1 | 1 


imm8s 


1 oft 


imm16-lo 


reg16’, imm8 1 o| 1 


imm8 


mem16, imm8& 0 | 1/0 


(disp-low) 


imm8s 


reg16’, imm16 0 | 1 


imm16-lo 


mem16, imm16 


(disp-low) (disp-high) 


imm16-low imm16-high 
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Unsigned multiplication 


MULU 


Multiply Unsigned 


[Format] MULU src 


[Operand, operation] 


Mnemonic Operand (src) Operation 


AW < AL x src 


AH =0: CY<0,V<0 
AH #0: CY<1,V<1 
DW, AW < AW x src 


DW =0: CY<0,V<0 


DW #0: CY<1,V<1 


[Flag] 


[Description] + When src = reg8 or src = mem8 
Multiplies the value of the AL register by the source operand (src) without sign, and stores the 
double-length result to the AW register. If the higher half of the result (AH register) is not zero 
at this time, the CY and V flags are set to 1. The AH register is an extended register. 


« When src = reg16 or src = mem16 
Multiplies the value of the AW register by the source operand (src) without sign, and stores the 
double-length result to the AW and DW registers. If the higher half of the result (DW register) 
is not zero at this time, the CY and V flags are set to 1. The DW register is an extended register. 


[Example] To multiply contents of AL register by contents of CL register 
MULU CL 


[Bytes] 


Mnemonic Operand 
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[Word Format] 


Operation code 


7 6 5 43 2 1 0);7 6 5 43 2 1 «0 


Mnemonic Operand 


reg 


(disp-low) (disp-high) 
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2’s complement 


NEG 


Negate 


[Format] NEG dst 
[Operation] dst < dst + 1 


[Operand] 


[Flag] 


Note CY = 1. CY =0 when dst is 0 before execution. 


[Description] | Obtains 2’s complement of the contents of the destination operand (dst). 


[Example] *« NEG DL 
* NEG CW 
* NEG IX 
* NEG BP 
[Bytes] 


2 


2-4 


[Word Format] 


Operation code 


3.2 1 0/7 6 5 4 3 2 1 =«0 


Mnemonic Operand 


(disp-low) (disp-high) 
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NOP 


No operation 


No Operation 


[Format] NOP 
[Operation] No operation 
[Operand] 


[Flag] 


[Description] Executes nothing but takes 4 clocks. 


[Example] NOP 


[Bytes] 1 


Operation code 
Mnemonic Operand 
7 6 5 4 3 2 


[Word Format] 


por rows Tafa stofo fof 
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Logical not 


NOT 


Not 


[Format] NOT dst 
[Operation] dst < dst 


[Operand] 


[Flag] 


[Description] Inverts a bit specified by the destination operand (dst) (logical NOT), and stores the result to the 
destination operand (dst). 


[Example] * NOT AL 
* NOT CW 
* NOT IX 
[Bytes] 


2 


2-4 


[Word Format] 


Operation code 


7 6 5 4 3 2 1 0/7 6 5 4 3 2 1 =«0 


Mnemonic Operand 


(disp-low) (disp-high) 
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Inverts bit 
NOT1 


Not Bit 


[Format] <1> NOT1 dst, src 
<2> NOT1 dst 


[Operation] Format <1>:_ bit n of dst (n is specified by src) < bit n of dst (n is specified by src) 
Format <2>: dst < dst 


[Operand] Format <1> Format <2> 


Mnemonic Operand (dst, src) Operand (dst) 
NOT1 CY 


mem16, CL 


reg8, imm3 


memés, imm3 


reg16, imm4 


mem16, imm4 


[Flag] Format <1> Format <2> 
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[Description] 


[Example] 


[Bytes] 
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Format <1>: 


Format <2>: 


IN AL, 0 
NOT1 AL, 7 


Mnemonic 


Logically NOTs bit n (n is the contents of the source operand (src) specified by the 
second operand) of the destination operand (dst) specified by the first operand, and 
stores the result to the destination operand (dst). 

When the operands are reg8, CL or mem, CL, only the lower 3 bits (0-7) of the value 
of CL are valid. 

When the operands are reg16, CL or mem16, CL, only the lower 4 bits (0-15) of the 
value of CL are valid. 

When the operand is reg8, imm3, only the lower 3 bits of the immediate data at the 
fourth byte position of the instruction are valid. 

When the operand is mem8, imm3, only the lower 3 bits of the immediate data at 
the end byte position of the instruction are valid. 

When the operand is reg16, imm4, only the lower 4 bits of the immediate data at 
the fourth byte position of the instruction are valid. 

When the operand is mem16, imm4, only the lower 4 bits of the immediate data at 
the end byte position of the instruction are valid. 


Logically NOTs the content of the CY flag and stores the result to the CY flag. 


Operand 


reg8, CL 


memé8, CL 
reg16, CL 


mem16, CL 


reg8, imm3 


memés, imm3 


reg16, imm4 
mem16, imm4 


CY 


CHAPTER 2. INSTRUCTIONS 


[Word Format] 


Operation code 
1 01/7 6 5 4 3 2 1 


Mnemonic Operand 


(disp-high) 
reg16, CL O| 1 
0; 0 


mem16, CL O| 1 
0] 0 
(disp-high) 


reg8, imm3 O| 1 


0/0 imm3 


mem8, imm3 o| 1 1 De 
0] 0 (disp-low) 


(disp-high) imm3 


reg16, imm4 o| 1 1 aE 
0; 0 imm4 


mem16, imm4 o| 4 1 fi 
0] 0 (disp-low) 


disp-high) imm4 
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OR 


Logical sum 


Or 


[Format] OR dst, src 


[Operand, operation] 


Mnemonic Operand (dst, src) 


reg, reg’ 


mem, reg 


reg, mem 


reg, imm 


mem, imm 


Operation 


dst < dst V src 


acc, imm 


[Flag] 


[When W = 0] AL < AL V imm8 
[When W = 1] AW < AW V imm16 


[Description] ORs the destination operation (dst) specified by the first operand with the source operand (src) 


specified by the second operand, and stores the result to the destination operand (dst). 


[Example] OR AW, WORD PTR [IX] 


[Bytes] 


Mnemonic Operand 


reg, reg’ 


mem, reg 


reg, mem 


reg, imm 
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[Word Format] 


Operation code 


Mnemonic Operand 


7 6 5 43 2 1 0 
reg, reg’ reg 


mem, reg 


reg 


(disp-low) (disp-high) 
reg, mem | 1 mod | reg | 


(disp-low) (disp-high) 
reg, immNote 0 | 0| 0 


or imm16-low 


mem, imm 


(disp-low) (disp-high) 


m8 or imm16-low imm16-high 


imm8 or imm16-low 


imm16-high 


Note With some assemblers and compilers, the codes shown below may be generated. 


Operation code 


7 6 5 43 21 0/7 6 5 4 3 2 1 ~«0 


Even in this case, instructions are executed normally. Take precautions, however, since 


some emulators do not support the disassembly function or line assembly function for this 
instruction. 
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Data output to I/O device 


OUT 


Output 


[Format] OUT dst, src 


[Operand, operation] 


When IBRK = 1 


Mnemonic Operand (dst, src) Operation 


imm8, acc [When W = OQ] (imm8) — AL 
[When W = 1] (imm8 + 1) <— AH, 
(imm8) <— AL 


[When W = 0] (DW) < AL 
[When W = 1] (DW + 1) — AH, 
(DW) < AL 


When IBRK = 0 


Mnemonic Operand (dst, src) Operation 
imms, acc (SP —1, SP — 2) «+ PSW 
(SP — 3, SP— 4) — PS 

(SP — 5, SP — 6) < PC — xNote 
IE — 0, BRK < 0, IBRK < 1 
PC < (04DH, 04CH) 

PS < (04FH, 04EH) 


Note: x indicates the number of instruction bytes + number of prefixes. 


[Flag] When IBRK = 1 


Te fe Ss Tae] Pa | 
A 


When IBRK = 0 


Le eS ee eR Or 


(SR a 
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[Description] Transfers the contents of the accumulator (AL or AW register) to the register of an I/O device 
specified by the destination operand (dst) when IBRK = 1. 


When IBRK = 0, saves PSW, PS, and PC - x to the stack, resets the IE and BRK flags to 0, and 
sets IBRK to 1. 

Next, loads the lower 2 bytes of vector 19 of the interrupt vector table to the PC, and the higher 
2 bytes to the PS. 

This function is provided to facilitate transplantation of software. 


[Example] To transfer the contents of the AL register to port address OD8H 
MOV DW, 0D8H 
OUT DW, AL 

[Bytes] 


inne 


owas | 


Operation code 
Mnemonic Operand 
7 6 5 4 3 21 0/7 6 5 43 2 1 £=0 


[Word Format] 


OUT imms, acc 1/1/0;/0/1/1]W imms 
| Dw, acc O;i1};1)/1)W _ 
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Memory-!/O block transfer 


OUTM 


Output Multiple 


[Format] (repeat) OUTM DW, [Seg-spec:] src-block 


[Operation] When IBRK = 1. [When W = 0] (DW) < (IX) 
DIR=0: IX<«IX+1 
DIR=1: IX —IX-1 
[When W = 1] (DW + 1, DW) < (IX + 1, IX) 
DIR =0: IX<IX+2 
DIR=1: IX << IX-2 


When IBRK=0 (SP-1, SP-2) — PSW 
(SP — 3, SP-4) — PS 
(SP — 5, SP — 6) < PC — xNote 
IE — 0, BRK < 0, IBRK < 1 
PC < (04DH, 04CH) 
PS < (04FH, 04EH) 


Note x indicates the number of instruction bytes + number of prefixes. 


[Operand] 


[iremonc [Operant =| 
OUTM DW, [Seg-spec:] src-block 


[Flag] When IBRK = 1 


ToT fame sz [Ae] Fa | 


When IBRK = 0 


Le eS ee] eR 


ahaha rai 
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[Description] 


[Example] 


[Bytes] 


[Word Format] 


Transfers the contents of the memory addressed by the IX register to the register of an I/O device 
addressed by the DW register when IBRK = 1. 

The number of times a transfer is to be executed is controlled by the repeat prefix REP instruction, 
which is used in conjunction with this instruction. When data is transferred repeatedly, the contents 
of the DW register (address of the I/O device) are fixed, but the contents of the IX register are 
automatically incremented (+1/+2) or decremented (—1/—2) for the next byte/word transfer each time 
1-byte/word data has been transferred. The direction of the block is determined by the DIR flag. 
Whether data is transferred in byte or word units is specified by the attribute of the operand. 
The OUTM instruction is used in pairs with the repeat prefix REP instruction. 

As the source block, the default segment register is DSO. Segment overrides are allowed, and the 
source block can be located in a segment specified by any segment register. 


When IBRK = 0, saves PSW, PS, and PC — x to the stack, resets the IE and BRK flags to 0, and 
sets IBRK to 1. 

Next, loads the lower 2 bytes of vector 19 of the interrupt vector table to the PC, and the higher 
2 bytes to the PS. 

This function is provided to facilitate transplantation of software. 


« To transfer the contents of memory 0:50H to port address OD8H (byte data) 
MOV AW, 0 
MOV DSO, AW 
MOV IX, 50H 
MOV DW, 0D8H 
OUTM DW, DSO: WORD PTR [IX] 
¢ To transfer the contents of memory 0:0H to OFFH to port address OD8H (byte data) 
MOV AW, 0 
MOV DSO, AW 
MOV IX, 0H 
MOV DW, 0D8H 
MOV CW, OFFH 
REP OUTM DW, DSO: PTR [IX] 


Operation code 
Mnemonic Operand 
7 65 4 3 2 


OUTM DW, [Seg-spec:] src-block Sica 
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Floating-point coprocessor wait 


POLL 


Poll and Wait 


[Format] POLL 


[Operation] POLL and wait 


[Operand] 


[Flag] 


[Description] Places the CPU in the wait status until the POLL pin becomes active (low level). 


Cautions 1. The BUSLOCK instruction must not be placed immediately before this instruc- 
tion. 
2. The POLL instruction is valid when P14 is set in the input port mode, in which 
case, it is assumed that the POLL pin is always active (low level). 


[Example] POLL 


[Bytes] 1 


Operation code 
Mnemonic Operand 
7 6 5 4 3 2 


[Word Format] 


POLL [eT COCIEIEICOEIED 
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POP 


Restore from stack 


Pop 


[Format] 


POP dst 


[Operand, operation] 


[Flag] 


[Description] 


Mnemonic Operand (dst) Operation 


SP — SP +2 

(mem16) <— (SP - 1, SP - 2) 
SP — SP +2 

dst — (SP - 1, SP - 2) 


IY — (SP + 1, SP) 

IX + (SP + 3, SP + 2) 
BP < (SP +5, SP + 4) 
BW < (SP + 9, SP + 8) 
DW < (SP + 11, SP + 10) 
CW < (SP + 13, SP + 12) 
AW < (SP + 15, SP + 14) 
SP <— SP + 16 


« When dst = PSW 


Pe Tempe Joes [2 AO eR OY] 


Remark The RBO-2 flags are not affected. 


¢ When other than dst = PSW 


Transfers the contents of the stack to the destination operand (dst) (however, the contents are not 
transferred to PS when dst = sreg). 


Caution When dst = sreg, hardware interrupt request (maskable interrupt and non- 


maskable interrupt) and single-step breaks are not accepted in between this 
instruction and the next instruction. 
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[Example] * POP AW 
* POP BW 
* POP IY 
* POP SP 
MOV BP, SP 
[Bytes] 


Mnemonic Operand 


[Word Format] 


Operation code 


5 4 3 2 1 0 


Mnemonic Operand 


(disp-high) 
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Creates stack frame 


PREPARE 


Prepare New Stack Frame 


[Format] PREPARE imm16, imm8s 


[Operation] (SP — 1, SP — 2) — BP 
SP «+ SP-2 
temp < after SP, 
if imm8 > 0, repeats the following operation “imm8 — 1” 
times: 
(SP — 1, SP — 2) < (BP —- 1, BP - 2) 
SP «— SP-2 
BP « BP-2 
then executes the following: 
(SP — 1, SP — 2) « temp . 
SP «+ SP-2 } 2 
After that, executes the following processing: 
BP < temp 
SP < SP — imm16 
When imm8 = 1, repeating operation *1 is not executed. 
When imm8 = 0, operations *1 and *2 are not executed. 


[Operand] 
[Flag] 
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[Description] 


[Example] 


[Bytes] 


[Word Format] 
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This instruction is used to create “stack frames” necessary for high-level languages with block 
structures (Such as Pascal and Ada). The stack frame includes pointers indicating a group of frames 
including variables that can be referenced from the procedure, and an area of local variables. 
This instruction copies a frame pointer to make it possible to reserve an area of local variables and 
to reference global variables. The 16-bit immediate data specified as the first operand specifies 
the size of the area to be reserved for local variables (in byte units), and the 8-bit immediate data 
described as the second operand specifies the depth of a procedure block (called lexical level). 
The base address of the frame created by this instruction is set to BP. 

First, BP is saved to the stack. This is because the BP of the calling procedure is to be restored 
at the end of the called procedure. Next, a frame pointer (saved BP) in arange that can be referenced 
by the called procedure is pushed to the stack. The range that can be referenced is the value of 
the lexical level of the procedure minus 1. 

If the lexical level is greater than 1, the frame pointer of the calling procedure is also pushed to the 
stack. This is to copy the frame pointer of the calling procedure when the frame pointer is to be copied 
from the procedure called by a procedure. 

Next, the value of the new frame pointer is set to BP, and an area of the local variables to be used 
by the procedure is reserved on the stack. Consequently, SP is decremented by the number of the 
local variables. 


MOV SP, 60H 

MOV BP, SP 

CALL CHK 

PREPARE 0006, 04 

MOV AW, [BP + OFAH] 
ADD AW, [BP + OF8A] 
MOV [BP + OFCH], AW 


Operation code 
Mnemonic Operand 
7 6 5 4 3 2 1 7 65 43 2 1 «0 


PREPARE imm16, imm8 imm16-low 
imm16-high imm8s 


CHAPTER 2 


INSTRUCTIONS 


PUSH 


Save to stack 


Push 


[Format] PUSH src 


[Operand, operation] 


Mnemonic 


[Flag] 


Operand (src) 


Operation 
SP < SP-2 
(SP + 1, SP) — (mem16 + 1, mem16) 
SP — SP-2 
(SP +1, SP) < src 


TEMP < SP 
SP -—1, SP - 2) — AW 


) 
SP — 3, SP- 4) — CW 
) 


SP — 5, SP—6) — DW 
SP —7, SP—8) — BW 


( 

( 

( 

( 

(SP — 9, SP — 10) — TEMP 
(SP - 11, SP - 12) — BP 
(SP - 13, SP - 14) — Ix 
(SP - 15, SP - 16) — IY 


SP — SP -16 


(SP — 1, SP — 2) < sign extension of imm8& 
SP « SP-2 

(SP — 1, SP — 2) — imm16 

SP « SP-2 


[Description] Saves the contents of the source operand (src) to the stack. 
If 8-bit immediate data (imm8) is described as the operand, immé8 is sign-extended and is saved 


to the stack addressed by SP as 16-bit data. 


[Example] « PUSH DSO 
* PUSH SS 
« PUSH DS1 
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[Bytes] 


Mnemonic Operand 


[Word Format] 


Operation code 


5 4 3 2 1 0/7 6 5 4 3 2 


Mnemonic Operand 


(disp-high) 


0 
0 imm8s 
0 


imm16-low 


imm16-high _— 


148 


CHAPTER 2. INSTRUCTIONS 


REP 
REPE 
REPZ 


Repeat prefix with Z = 1 
Repeat 
Repeat while Equal 


Repeat while Zero 


[Format] 


[Operation] 


[Operand] 


[Flag] 


[Description] 


REP 
REPE 
REPZ 


[When CW # 0] PS: executes byte instruction of PC + 1 
CW: « CW-1 
When Z#1: PC « PC +2 
When Z = 1: executes again 
[When CW = 0] PC « PC +2 


Mnemonic Operand 


PME ssl 2a |e ey 

ede 2 alk 

Executes the block transfer/compare/input/output instruction that follows this instruction and 
decrements the value of the CW register (— 1) while CW is not equal to 0. 

REP is used with MOVBK, LDM, STM, OUTM, or INM, and performs repetitive processing while 
CW is not equal to 0, independently of the value of the Z flag. 

REPZ and REPE are used with CMPBK and CMPM and allow execution to exit from the loop if Z 
is not equal to 1 as a result of comparison by each block instruction, or if CW = 0. 

The CW register is checked immediately before execution of each block instruction, i.e., execution 
of REP, REPE, or REPZ. If REP, REPE, or REPZ is executed with CW = 0, then the following block 
instruction is not executed at all, but the next instruction is executed. 


The Z flag is checked as a result of execution of a block instruction, and its contents before execution 
of REPE or REPZ is independent of execution. 
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Caution Hardware interrupt requests (maskable interrupt and non-maskable interrupt) 
and single-step breaks are not accepted in between this instruction and the next 
instruction. 


[Example] + REP MOVBKW 
» REPZ CMPBKW 


[Bytes] 1 


[Word Format] 


Operation code 


Mnemonic Operand 
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REPC 


Repeat prefix with CY = 1 


Repeat while Carry 


[Format] 


[Operation] 


[Operand] 


[Flag] 


[Description] 


[Example] 


[Bytes] 


REPC 


[When CW # 0] PS: executes byte instruction of PC + 1 
CW: « CW-1 
When CY #1: PC — PC +2 
When CY = 1: executes again 
[When CW = 0] PC « PC +2 


Executes the block comparison instruction (CMPBK or CMPM) that follows this instruction and 
decrements the value of the CW register (—1) while CW is not equal to 0. 

Execution exits from the loop if CY is not equal to 1 as a result of executing the block comparison 
instruction. 

The CW register is checked immediately before execution of the block comparison instruction, i.e., 
execution of REPC. If REPC is executed with CW = 0, then the following block instruction is not 
executed at all, but the next instruction is executed. 

The CY flag is checked as a result of execution of the following block instruction, and its contents 
before the execution of REPC are independent of execution. 


Caution Hardware interrupt requests (maskable interrupt and non-maskable interrupt) 
and single-step breaks are not accepted in between this instruction and the next 


instruction. 


REPC CMPBKW 
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[Word Format] 


Operation code 


7 6 5 4 3 2 


Mnemonic Operand 


Here Ce OO 
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REPNC 


Repeat prefix with CY = 0 


Repeat while Not Carry 


[Format] 


[Operation] 


[Operand] 


[Flag] 


[Description] 


[Example] 


[Bytes] 


REPNC 


[When CW # 0] PS: executes byte instruction of PC + 1 
CW: « CW-1 
When CY #1: executes again 
When CY = 1: PC — PC +2 
[When CW = 0] PC « PC +2 


Executes the block comparison instruction (CMPBK or CMPM) that follows this instruction and 
decrements the value of the CW register (— 1) while CW is not equal to 0. 

Execution exits from the loop if CY is equal to 1 as a result of executing the block comparison 
instruction. 

The CW register is checked immediately before execution of the block comparison instruction, i.e., 
execution of REPNC. If REPNC is executed with CW = 0, then the following block instruction is not 
executed at all, but the next instruction is executed. 

The CY flag is checked as a result of execution of the following block instruction, and its contents 
before execution of REPNC are independent of execution. 


Caution Hardware interrupt requests (maskable interrupt and non-maskable interrupt) 
and single-step breaks are not accepted in between this instruction and the next 


instruction. 


REPNC CMPMB 
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[Word Format] 


Operation code 


7 6 5 4 3 2 


Mnemonic Operand 


eG Ca Oo 
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Repeat prefix with Z = 0 


REPNE 
REPNZ 


Repeat while Not Equal 


Repeat while Not Zero 


[Format] REPNE 
REPNZ 


[Operation] [When CW # 0] PS: executes byte instruction of PC + 1 
CW: « CW-1 
When Z # 1: executes again 
When Z=1: PC «+ PC +2 
[When CW = 0] PC « PC +2 


[Operand] 


None 


[Flag] 


[Description] | Executes the block comparison (CMPBK or CMPM) instruction that follows this instruction and 
decrements the value of the CW register (—1) while CW is not equal to 0. 
Execution exits from the loop if Z is not equal to 0 or CW = 0 as a result of execution of the block 
comparison instruction. 
The CW register is checked immediately before execution of each block instruction, i.e., execution 
of REPNE or REPNZ. If REPNE or REPNZ is executed with CW = 0, then the following block in- 
struction is not executed at all, but the next instruction is executed. 
The Z flag is checked as a result of execution of a block instruction, and its contents before execution 
of REPNE or REPNZ are independent of execution. 


Caution Hardware interrupt requests (maskable interrupt and non-maskable interrupt) 
and single-step breaks are not accepted in between this instruction and the next 


instruction. 


[Example] » REPNE CMPMB 
» REPNZ CMPBKW 
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[Bytes] 1 


[Word Format] 


Operation code 
7 6 5 4 3 2 


Mnemonic Operand 


[REPNE == None 
oa 
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INSTRUCTIONS 


RET 


Return from subroutine 


Return from Procedure 


[Format] 


<1> RET 
<2> RET pop-value 


[Operand, operation] 


[Flag] 


[Description] 


« When returning from call in segment 


Operand 


Mnemonic 


Operation 
PC < (SP +1, SP) 
SP <— SP +2 


pop-value 


« When returning from call out of segment 


Mnemonic Operand 


PC < (SP +1, SP) 
SP < SP +2 
SP < SP + pop-value 


Operation 
PC < (SP +1, SP) 
PS < (SP + 3, SP + 2) 
SP — SP +4 


pop-value 


¢ Returning from call in segment 
PC is restored from the stack. When pop-value is described as the operand, the 16-bit pop-value 
is added to SP (if the parameters saved to the stack following PC are not necessary, this 
instruction is useful for skipping the value of SP by the number of unnecessary parameters). 
This instruction is automatically distinguished from the RET instruction from calls out of a 


segment by the assembler. 


PC < (SP +1, SP) 

PS < (SP + 3, SP + 2) 
SP — SP +4 

SP < SP + pop-value 
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« Returning from a call out of segment 
PC and PS are restored from the stack. When pop-value is described as the operand, the 16- 
bit pop-value is added to SP (if the parameters saved to the stack following PC and PS are not 
necessary, this instruction is useful for skipping the value of SP by the number of unnecessary 
parameters). 
This instruction is automatically distinguished from the RET instruction from a call in a segment 
by the assembler. 


[Example] POP R 
RET 


[Bytes] 


None 


pop-value 


[Word Format] + Return from call in segment 


Operation code 


7 6 5 4 3 2 1 «0 


Mnemonic Operand 


None _ 


pop-value pop-value-low 


pop-value-high _— 


¢ Return from call out of segment 


Operation code 


P68) 4 8 2 TO 


Mnemonic Operand 


None = 


pop-value pop-value-low 


pop-value-high _ 
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Return from interrupt 


RETI 


Return from Interrupt 


[Format] RETI 


[Operation] PC <« (SP + 1, SP) 
PS < (SP + 3, SP + 2) 
PSW < (SP +5, SP + 4) 


SP «+ SP +6 
[Operand] 
[weemonie [Operand | 
enone 
[Flag] 


rae[rar [reo] v [ORT Te S [2 [ASR]? eR 


[Description] Restores the contents of the stack to PC, PS, and PSW. This instruction is used to return from 
interrupt processing. 


[Example] POP R 
RETI 
[Bytes] 1 


[Word Format] 


Operation code 
7 65 4 3 2 


Mnemonic Operand 


7 pee 
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Return from register bank interrupt or BRKCS instruction 


R ET R B | [Added to V20/V30] 


Return from Register Bank Switching 


[Format] RETRBI 


[Operation] PC < PC save 
PSW < PSW save 


[Operand] 
[vinenonc [Operands 
Revaer [Nowe 
[Flag] 


ree[rar [reo Tv [ORE [eT Ss [2A [S|]? eC] 


[Description] — This instruction is used to return from an interrupt using the register bank switching function or the 
BRKCS instruction. Execution cannot return from this interrupt by using the RETI instruction. This 
instruction cannot be used to return from any other interrupts. 

To return from an interrupt using the register bank switching function, the FINT instruction must be 
executed before this instruction. 


[Example] RETRBI 


[Bytes] 2 


Operation code 
Mnemonic Operand 
7 65 43 2 1 0/7 6 5 43 21 «0 


[Word Format] 


etme). [Neng 0] Ooo] a Tala] aoa ipo ols 
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ROL 


Rotate left 


Rotate Left 


[Format] 


[Operation] 


[Operand] 


[Flag] 


[Description] 


[Example] 


ROL dst, src 


Mnemonic Operand (dst, src) 


reg, 1 


mem, 1 


reg, CL 


mem, CL 


reg, imm8 


mem, imm8 


When src = 1 Other than left 


When src = 1 


Shifts the contents of the destination operand (dst) specified by the first operand 1 bit to the left. 
The MSB, which is the contents of dst (bit 7 or 15), is shifted to the LSB (bit 0), and at the same 
time transferred to the CY flag. 

If the MSB is changed as a result of shifting, the V flag is set to 1. If the MSB is not changed, 
the V flag is reset to 0. 


When src = CL or src = imm8 

Shifts the contents of the destination operand (dst) specified by the first operand to the left the 
number of bits of the contents of the source operand specified by the second operand. The MSB, 
whichis the content of dst (bit 7 or 15), is shifted to the LSB (bit 0), and at the same time transferred 
to the CY flag. 


MOV [IX], BL 
ROL BYTE PTR [IX], 1 
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INSTRUCTIONS 


[Bytes] 


Mnemonic 


[Word Format] 


Mnemonic 
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Operand 
reg, 1 


mem, 1 


reg, CL 


mem, CL 


reg, imm8 


mem, imm8 


Operand 


reg, 1 


Operation code 


7 6 5 4 3 2 


mem, 1 


(disp-low) 


reg, CL 


1} 0 


mem, CL 


1} 0 


(disp-low) 


reg, imm8 


0 


0] o 


0 


imm8s 


mem, imm8 


0 


of 


0 


(disp-low) 


(disp-high) 


imm8 


CHAPTER 2. INSTRUCTIONS 


ROL4 


Rotate left nibble 
Rotate Left Nibble 


[Format] ROL4 dst 
[Operation] 


dst 


ALL Higher 4 bits Lower 4 bits 


[Operand] 


ROL4 


[Flag] 


[Description] Treats the contents of the destination operand (dst) as a 2-digit packed BCD and rotates it one digit 


to the left via the lower 4 bits of the AL register (AL, ). 
As a result, the higher 4 bits of the AL register are not guaranteed. 


[Example] * MOV AL, 24H 
ROL4 AL 
* MOV AL, BYTE PTR [IX] 
ROL4 AL 
[Bytes] 


3 


ROL4 reg8 


mems 3-5 
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[Word Format] 


Operation code 
Mnemonic Operand 


5 
0 
0 
0 
0 


(disp-low) 


(disp-high) — 
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Rotate left with carry 


ROLC 


Rotate Left with Carry 


[Format] ROLC dst, src 


[Operation] 


CY 15/7 


[Operand] 


Mnemonic Operand (dst, src) 


reg, 1 


mem, 1 


reg, CL 


mem, CL 


reg, imm8 


mem, imm8 


[Flag] When src = 1 Other than left 


[Description] +* Whensrc=1 
Shifts the contents of the destination operand (dst) specified by the first operand 1 bit to the left 
via the CY flag. The MSB, which is the contents of dst (bit 7 or 15), is shifted to the CY flag, 
and the data of the CY flag is transferred to the LSB (bit 0). 
If the MSB is changed as a result of shifting, the V flag is set to 1. If the MSB is not changed, 
the V flag is reset to 0. 


« When src = CL or src = imm8 
Shifts via the CY flag, the contents of the destination operand (dst) specified by the first operand 
to the left, the number of bits of the contents of the source operand specified by the second 
operand. The MSB, which is the contents of dst (bit 7 or 15) is shifted to the CY flag, and the 
data of the CY flag is transferred to the LSB (bit 0). 
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INSTRUCTIONS 


[Example] 


[Bytes] 


[Word Format] 


166 


ROLC AL, 1 
ROLC CL, 1 
ROLC DW, 1 
ROLC AW, 1 


Mnemonic 


Mnemonic 


Operand 
reg, 1 


mem, 1 


reg, CL 


mem, CL 


reg, imm8 


mem, imm8 


Operand 


Operation code 


1 


(disp-low) 


1 


0 


0 


reg, imm8s 


1 


0 


0 


(disp-low) 


mem, imm8s 


0 


0 


(disp-low) 


(disp-high) 


imm8 


CHAPTER 2. INSTRUCTIONS 


Rotate right 


ROR 


Rotate Right 


[Format] ROR dst, src 


[Operation] 


[Operand] 
Mnemonic Operand (dst, src) 
reg, imm8 
mem, imm8 
[Flag] When src = 1 Other than left 


[Description] +* Whensrc=1 
Shifts the contents of the destination operand (dst) specified by the first operand 1 bit to the right. 
The LSB, which is the contents of dst (bit 0), is shifted to the MSB (bit 7 or 15), and at the same 
time transferred to the CY flag.If the MSB is changed as a result of shifting, the V flag is set to 
1. If the MSB is not changed, the V flag is reset to 0. 


« When src = CL or src = imm8 
Shifts the contents of the destination operand (dst) specified by the first operand to the right the 
number of bits of the content of the source operand (src) specified by the second operand. The 
LSB, which is the contents of dst (bit 0) is shifted to the MSB (bit 7 or 15), and at the same time 
transferred to the CY flag. 
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INSTRUCTIONS 


[Example] * ROR AL, 3 
« ROR CW, 6 
* RORIY, 2 
[Bytes] 


Mnemonic 


[Word Format] 


Mnemonic 
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Operand 
reg, 1 


mem, 1 


reg, CL 


mem, CL 


reg, imm8 


mem, imm8 


Operand 


reg, 1 


Operation code 


1 


mem, 1 


(disp-low) 


reg, CL 


1} 0 


mem, CL 


1} 0 


(disp-low) 


reg, imm8 


0 


of o 


0 


imm8s 


mem, imm8 


0 


0 0 


0 


(disp-low) 


(disp-high) 


imm8 


CHAPTER 2. INSTRUCTIONS 


Rotate right nibble 


ROR4 


Rotate Right Nibble 


[Format] ROR4 dst 
[Operation] 


dst 


ALL Higher 4 bits Lower 4 bits 


[Operand] 
ROR4 
[Flag] 


[Description] Treats the contents of the destination operand (dst) as a 2-digit packed BCD and rotates it one digit 
to the right via the lower 4 bits of the AL register (AL, ). 
As a result, the higher 4 bits of the AL register are not guaranteed. 


[Example] * MOV AL, 24H 
ROR4 AL 
* MOV AL, BYTE PTR [IX] 
ROR4 AL 
[Bytes] 


ROR4 reg8 3 
mems 3-5 
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INSTRUCTIONS 


[Word Format] 


170 


Mnemonic 


Operand 


Operation code 


7 6 5 4 3 2 


1]o 


5 
0 
0 
0 
0 


(disp-low) 


(disp-high) 


CHAPTER 2. INSTRUCTIONS 


Rotate right with carry 


RORC 


Rotate Right with Carry 


[Format] RORC dst, src 


[Operation] 


CY 15/7 0 


[Operand] 
Mnemonic Operand (dst, src) 
mem, 1 
reg, CL 
mem, CL 
reg, imm8 
mem, imm8 
[Flag] When src = 1 Other than left 


[Description] +* Whensrc=1 
Shifts the contents of the destination operand (dst) specified by the first operand 1 bit to the right 
via the CY flag. The LSB, which is the contents of dst (bit 0), is shifted to the CY flag, and the 
data of the CY flag is transferred to the MSB (bit 7 or 15). 
If the MSB is changed as a result of shifting, the V flag is set to 1. If the MSB is not changed, 
the V flag is reset to 0. 


¢ When src = CL or src = imm8 
Shifts via the CY flag, the contents of the destination operand (dst) specified by the first operand 
to the right, the number of bits of the content of the source operand (src) specified by the second 
operand. The LSB, which is the contents of dst (bit 0), is shifted to the CY flag, and the data 
of the CY flag is transferred to the MSB (bit 7 or 15). 
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INSTRUCTIONS 


[Example] 


[Bytes] 


[Word Format] 


172 


RORC AL, 1 
RORC BL, 1 
RORC CW, 1 
RORC IX, 1 


Mnemonic 


Mnemonic 


Operand 
reg, 1 


mem, 1 


reg, CL 


mem, CL 


reg, imm8 


mem, imm8 


Operand 


Operation code 


1 


(disp-low) 


1 


0 


0 


reg, imm8s 


1 


0 


0 


(disp-low) 


mem, imm8 


0 


0 


(disp-low) 


(disp-high) 


imm8 


CHAPTER 2. INSTRUCTIONS 


SET1 


Set bit 
Set Bit 


[Format] 


[Operation] 


[Operand] 


[Flag] 


<1> SET1 dst, src 
<2> SET1 dst 


Format <1>: bit n of dst (n is specified by src) < 1 
Format <2>: dst< 1 


Format <1> Format <2> 


Mnemonic Operand (dst, src) 


reg8, CL 


Operand (dst) 


memég, CL 


reg16, CL 
mem16, CL 


reg8, imm3 


memés, imm3 


regi6, imm4 


mem16, imm4 


Format <1> 
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[Description] 


[Example] 


[Bytes] 


174 


Format <1>: Sets bit n (n is the contents of the source operand (src) specified by the second 
operand) of the destination operand (dst) specified by the first operand, and stores 
the result to the destination operand (dst). 

When the operands are reg8, CL or mem8, CL, only the lower 3 bits (0-7) of the CL 
value are valid. 

When the operands are reg16, CL or mem16, CL, only the lower 4 bits of the CL 
value (0-15) are valid. 

When the operands are reg8, imm3, only the lower 3 bits of the immediate data at 
the fourth byte position of the instruction are valid. 

When the operands are mem, imm3, only the lower 3 bits of the immediate data 
at the end byte position of the instruction are valid. 

When the operands are reg16, imm4, only the lower 4 bits of the immediate data 
at the fourth byte position of the instruction are valid. 

When the operands are mem16, imm4, only the lower 4 bits of the immediate data 
at the end byte position of the instruction are valid. 

Format <2>: Sets the CY flag to 1 when dst = CY. 

When dst = DIR, sets the DIR flag to 1. In addition, sets such that the index registers 
(IX, IY) are auto-decremented when each of the MOVBK, CMPBK, CMPM, LDM, 
STM, INM, and OUTM instructions is executed. 

MOV CL, 4 

SET1 AL, CL 

OUT ODAH, AL 


Mnemonic 


Operand 
reg8, CL 
memé8, CL 


reg16, CL 


mem16, CL 


reg8, imm3 


memés, imm3 


reg16, imm4 


mem16, imm4 


CY 


CHAPTER 2 


INSTRUCTIONS 


[Word Format] 


Mnemonic Operand 


Operation code 


1 


0 


7 6 5 4 3 2 1 


o[1 


(disp-low) 


(disp-high) 


reg16, CL 


0 


1 


0 


0 


mem16, CL 


0 


1 


0 


0 


(disp-high) 


reg8, imm3 


0 


1 


0 


0 


imm3 


memés, imm3 


0 


1 


1 


aE 


0 


0 


(disp-low) 


(disp-high) 


imm3 


reg16, imm4 


0 


1 


1 


fa 


0 


0 


imm4 


mem16, imm4 


0 


1 


1 


ai 


0 


0 


(disp-low) 


disp-high) 


imm4 
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SHL 


Shift left 
Shift Left 


[Format] 


[Operation] 


[Operand] 


[Flag] 


[Description] 


[Example] 


176 


SHL dst, src 


CY 15/7 0 


a 


Mnemonic Operand (dst, src) 


mem, 1 


reg, CL 


mem, CL 


reg, imm8 


mem, imm8 


When src = 1 Other than left 


« When src = 1 


Shifts the contents of the destination operand (dst) specified by the first operand 1 bit to the left. 
Zero is shifted to the LSB, which is the contents of dst (bit 0), and the data of the MSB (bit 7 or 
bit 15) is set to the CY flag. 

The V flag is cleared if the sign bit (bit 7 or 15) is not changed as a result of shifting. 


« When src = CL or src = imm8 
Shifts the contents of the destination operand (dst) specified by the first operand to the left the 
number of bits of the contents of the source operand specified by the second operand. Zero is 
shifted to the LSB (bit 0), which is the contents of dst, each time the data has been shifted 1 bit, 
and the data of the MSB (bit 7 or 15) is set to the CY flag. 


IN AW, 0C8H 
MOV [IY], AW 
SHL WORD PTR [IY], 12 


CHAPTER 2 


INSTRUCTIONS 


[Bytes] 


Mnemonic 


[Word Format] 


Mnemonic 


Operand 


reg, imm8 


mem, imm8 


Operand 


Operation code 


0 


7 65 43 2 1 =0 


(disp-low) 


1/0 


reg, imm8 


1/0 


mem, imm8 


0 


0 


(disp-low) 


(disp-high) 


imm8s 
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Shift right 


SHR 


Shift Right 


[Format] SHR dst, src 


[Operation] 


[Operand] 


Mnemonic Operand (dst, src) 


reg, 1 


mem, 1 


reg, CL 


mem, CL 


reg, imm8 


mem, imm8 


[Flag] When src = 1 Other than left 


[Description] +* Whensrc=1 
Shifts the contents of the destination operand (dst) specified by the first operand 1 bit to the right. 
Zero is shifted to the MSB, which is the contents of dst (bit 7 or 15), and the data of the LSB 
(bit 0) is set to the CY flag. 
The V flag is cleared if the sign bit (bit 7 or 15) is not changed as a result of shifting. 


« When src = CL or src = imm8 
Shifts the contents of the destination operand (dst) specified by the first operand to the right the 
number of bits of the contents of the source operand (src) specified by the second operand. Zero 
is shifted to the MSB (bit 7 or 15), which is the contents of dst, each time the data has been shifted 
1 bit, and the data of the LSB (bit 0) is set to the CY flag. 


[Example] * RCV: INAL, ODAH 
SHR AL, 3 
BC RCV 


+ SHR CW, 8 
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[Bytes] 


Mnemonic Operand 


reg, imm8s 


mem, imm8 


[Word Format] 


Operation code 


0|}7 6 5 4 3 2 1 #0 


Mnemonic Operand 


reg, 1 


mem, 1 


(disp-low) 
reg, CL 1| 0 


mem, CL 1/0 


(disp-low) 
reg, imm8 0 o| 0| 0 


imm8 


mem, imm8 0 | 0} 0 


(disp-low) (disp-high) 


imm8 = 
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SHRA 


Arithmetic shift right 
Shift Right Arithmetic 


[Format] 


[Operation] 


[Operand] 


[Flag] 


[Description] 


[Example] 
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SHRA dst, src 


CY 15/7 0 


Mnemonic Operand (dst, src) 


reg, 1 


mem, 1 


reg, CL 


mem, CL 


reg, imm8 


mem, imm8 


When src = 1 Other than left 


« When src = 1 
Arithmetically shifts the contents of the destination operand (dst) specified by the first operand1 
bit to the right. 
The original value is shifted to the MSB, which is the contents of dst (bit 7 or 15), and the sign 
is not changed after shifting. The data of the LSB (bit 0) is set to the CY flag. 


¢ When src = CL or src = imm8 
Shifts the contents of the destination operand (dst) specified by the first operand to the right the 
number of bits of the contents of the source operand (src) specified by the second operand. The 
original value is shifted to the MSB (bit 7 or 15), which is the contents of dst, and the sign is not 
changed after shifting. The data of the LSB (bit 0) is set to the CY flag. 


* MOV CL, 2 
SHRA BL, CL 

* MOV CL, 9 
SHRA DW, CL 


CHAPTER 2. INSTRUCTIONS 


[Bytes] 


Mnemonic Operand 


reg, 1 


mem, 1 


reg, CL 


mem, CL 


reg, imm8s 


mem, imm8 


[Word Format] 


Operation code 
017 6 5 43 2 1 0 


Mnemonic Operand 


reg, 1 


mem, 1 


(disp-low) 
reg, CL 1/0 
mem, CL 1| 0 


(disp-low) 
reg, imm8 0 o| 0| 0 


imm8s 


mem, imm8 0 o| 0} 0 


(disp-low) (disp-high) 


imm8s _ 
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STM 
STMB 
STMW 


Block store 

Store Multiple 
Store Multiple Byte 
Store Multiple Word 


[Format] (repeat) STM [DS1-spec:] dst-block 
(repeat) STMB 
(repeat) STMW 


[Operation] [When W = 0] 


[When W = 1] 


[Operand] 


Mnemonic 


(IX) — AL 
DIR=0:IY clY+1 
DIR=1:IYclY-1 
(IY +1, lY) © AW 
DIR=0:IY clY+2 
DIR=1:IYclY-2 


Operand 


[DS1-spec:] dst-block 


[Flag] 


None 


[Description] Repeatedly transfers the value of the AL register or AW register to a block addressed by the IY 
register in byte or word units. 
The value of the IY register is automatically incremented (+1/+2) or decremented (—1/—2) for the 
next byte/word process each time 1-byte/word data has been transferred. The direction of the block 


is determined by the status of the DIR flag. 


Whether a transfer is carried out in byte or word units is specified by the attribute of the operand 
when the STM instruction is used. When the STMB or STMW instruction is used, the byte or word 
type is specified directly. 
The destination block must always be located in a segment specified by the DS1 register. Segment 
overrides are not allowed. 


[Example] * REP STM DS1 : WORD_VAR; DS1 segment 


* REP STMB 


[Bytes] 1 
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; DS1 segment 


CHAPTER 2 


INSTRUCTIONS 


[Word Format] 


Mnemonic 


[DS1-spec:] dst-block 


Operand 


Operation code 


7 6 5 4 3 2 1 


None 
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CPU control 


STOP [Added to V20/V30] 


Stop 


[Format] STOP 


[Operation] CPU Stop 


[Operand] 
[Flag] 


[Description] Places the CPU in the STOP status. 


[Example] STOP 


[Bytes] 2 


[Word Format] 


Operation code 


7 6 5 4 3 2 1 0/7 65 4 3 2 1 «0 


Mnemonic Operand 


184 


CHAPTER 2. INSTRUCTIONS 


Subtraction 


SUB 


Subtract 


[Format] SUB dst, src 


[Operand, operation] 


Mnemonic Operand (dst, src) Operation 


reg, reg’ dst < dst — src 


mem, reg 


reg, mem 


reg, imm 


mem, imm 


acc, imm [When W = 0] AL < AL — imm8 
[When W = 1] AW <— AW - imm16 


[Flag] 


[Description] | Subtracts the contents of the source operand (src) specified by the first operand from the contents 
of the destination operand (dst) specified as the first operand, and stores the result to the destination 
operand (dst). 


[Example] To subtract the contents of memory 0:50H (word data) from the contents of the DL register and store 
the result to the DL register: 
MOV AW, 0 
MOV DSO, AW 
MOV IX, 50H 
SUB DL, DSO: BYTE PTR [IX] 


[Bytes] 


Mnemonic Operand 


reg, reg’ 


mem, reg 


reg, mem 


reg, imm 


mem, imm 


acc, imm 
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[Word Format] 
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Mnemonic 


Operand 


reg, reg’ 


Operation code 


7 6 5 43 2 1 =0 


reg 


mem, reg 


reg, mem 


reg 


(disp-high) 


reg 


(disp-high) 


reg, imm 


mem, imm 


1 


(disp-high) 


imm16-high 


imm8 or imm16-low 


imm16-high 


CHAPTER 2. INSTRUCTIONS 


Decimal subtraction 


SUB4S 


Subtract Nibble String 


[Format] SUB4S [DS1-spec:] dst-string, [Seg-spec:] src-string 
SUB4S 


[Operation] BCD string (lY, CL) < BCD string (IY, CL) - BCD string (IX, CL) 


[Operand] 
SUB4S [DS1-spec:] dst-string, [Seg-spec:] src-string 
None 
[Flag] 


[Description] | Subtracts the packed BCD string addressed by the IX register from the packed BCD string 
addressed by the IY register, and stores the result to the string addressed by the IY register. The 
string length (number of BCD digits) is determined by the CL register (if the contents of CL are d, 
d digits) and can be set to 1 to 254 digits. 
The destination string must be always located in a segment specified by the DS1 register, and 
segment overrides are not allowed. 
The default segment register of the source register is DSO and segment overrides are allowed, so 
that the source register can be located in a segment specified by any segment register. 
The format of the packed BCD string is as follows: 


IX 
Byte offset IY 
+m +1 +0 L 


+ CL +4 +3 #42 +1 0 
Digit offset 


Caution TheBCD string instruction always operates in units of even-number digits. If an 
even number is specified as the number of digits, then the result of the operation 
and flags are normal. If an odd number is specified, however, the operation is 
executed with the even number of digits (= odd number + 1). Consequently, the 
result and flags indicate the even number of digits. To specify an odd number, 
clear the higher 4 bits of the most significant byte before executing the BCD 
subtract instruction. If a borrow occurs as a result, the higher 4 bits of the most 
significant byte indicate “9”. 
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[Example] MOV IX, OFFSET VAR_1 
MOV IY, OFFSET VAR_2 
MOV CL,4 
SUB4S 

[Bytes] 2 


[Word Format] 


Operation code 


Mnemonic Operand 


[DS-spec:] dst-string, 
[Seg-spec:] src-string 


None 
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SUBC 


Subtraction with carry 


Subtract with Carry 


[Format] SUBC dst, src 


[Operand, operation] 


Mnemonic 


[Flag] 


Operand (dst, src) 


reg, reg’ 


mem, reg 


reg, mem 


reg, imm 


mem, imm 


Operation 


dst < dst — src — CY 


acc, imm 


[When W = 0] AL < AL — imm8 — CY 
[When W = 1] AW < AW - imm16 - CY 


[Description] | Subtracts the contents of the source operand specified by the second operand from the contents 
of the destination operand (dst) specified as the first operand, including the carry, and stores the 
result to the destination operand (dst). 


[Example] 


[Bytes] 


Mnemonic 


SUBC DL, BYTE PTR [IX] 


Operand 


reg, reg’ 


mem, reg 


reg, mem 


reg, imm 


mem, imm 


acc, imm 
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[Word Format] 


Operation code 


1.9045. 7492 10 


Mnemonic Operand 


reg, mem 


(disp-low) 


reg, imm o[o O}s 


or imm16-low 


mem, imm o[ 0 0 s|w mod | 0 


(disp-low) (disp-high) 


m8 or imm16-low imm16-high 


Oo;1);1/1)0 imm8 or imm16-low 


imm16-high _ 
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TEST 


Test 


Test 


[Format] TEST dst, src 


[Operand, operation] 


Mnemonic Operand (dst, src) 


reg, reg’ 


mem, reg 


reg, mem 


reg, imm 


mem, imm 


Operation 


dst A src 


acc, imm 


[Flag] 


[When W = 0] AL A imm8& 
[When W = 1] AW A imm16 


[Description] | ANDs the destination operand (dst) specified by the first operand with the source operand (src) 


specified by the second operand. 


The result is not stored anywhere, and only the flags are changed. 


[Example] IN AL OD8H 
TEST AL, ‘A’ 


[Bytes] 


Mnemonic Operand 


reg, reg’ 


mem, reg 


reg, mem 


reg, imm 


mem, imm 


acc, imm 
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[Word Format] 


Operation code 


7 6 5 4 3 2 


Mnemonic Operand 


reg, mem 


(disp-low) 


reg, imm i] 0 1] 4 


or imm16-low 


mem, imm 1] 0 1 1]w mod | 0 


(disp-low) (disp-high) 


m8 or imm16-low imm16-high 


1/0/1/0]0 immé8 or imm16-low 


imm16-high _ 
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TEST1 


Test bit 
Test Bit 


[Format] 


[Operation] 


[Operand] 


[Flag] 


[Description] 


TEST1 dst, src 


When bit n of dst = 0 (n is specified by src): Z + 1 
When bit n of dst = 1 (n is specified by src): Z << 0 


Mnemonic Operand (dst, src) 


reg8, CL 
mem, CL 


reg16, CL 


mem16, CL 


reg8, imm3 


memés, imm3 


regi6, imm4 


mem16, imm4 


Sets the Z flag to 1 if bit n of the destination operand (dst) specified by the first operand (n is the 
content of the source operand (src) specified by the second operand), and resets the flag to 0 if 
bit nis 1. 

When the operands are reg8, CL or mem, CL, only the lower 3 bits (0-7) of the CL value are valid. 
When the operands are reg16, CL or mem16, CL, only the lower 4 bits of the CL value (0-15) are 
valid. 

When the operands are reg8, imm3, only the lower 3 bits of the immediate data at the fourth byte 
position of the instruction are valid. 

When the operands are memé8, imm3, only the lower 3 bits of the immediate data at the end byte 
position of the instruction are valid. 

When the operands are reg16, imm4, only the lower 4 bits of the immediate data at the fourth byte 
position of the instruction are valid. 

When the operands are mem16, imm4, only the lower 4 bits of the immediate data at the end byte 
position of the instruction are valid. 
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[Example] MOV CL, 
IN AL, 
TEST1 AL, 
[Bytes] 


Mnemonic 


[Word Format] 


Mnemonic 
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ODAH 
CL; tests bit 1 


Operand 
reg8, CL 


memsg, CL 


reg16, CL 


mem16, CL 


reg8, imm3 


memés, imm3 


reg16, imm4 


mem16, imm4 


Operand 


Operation code 


3.2 


1 0 


reg16, CL 


mem16, CL 


1 ofo 


(disp-low) 


reg8, imm3 


1 t]o 


imm3 


memés, imm3 


1[o 


-low) 


imm3 


regi6, imm4 


1 1] 9 


imm4 


mem16, imm4 


1 1]o 


0 


(disp-low) 


(disp-high) 


imm4 


CHAPTER 2. INSTRUCTIONS 


Conversion table transfer 


TRANS 
TRANSB 


Translate 


Translate Byte 


[Format] TRANS src-iable 
TRANS 
TRANSB 


[Operation] AL < (BW + AL) 


[Operand] 
TRANSB 
[Flag] 


[Description] Transfers 1 byte of a 256-byte conversion table addressed by the BW and AL registers to the AL 
register. At this time, the BW register specifies the first address of the table, and the AL register 
specifies an offset value in a 256-byte area from the first address. 

[Example] TRANS SIN_TBL 

[Bytes] 1 


[Word Format] 


Operation code 


7 6 5 4 3 2 


Mnemonic Operand 


src-table 
None 
TRANSB 
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TS KSW [Added to V20/V30] 


Register bank switching 


Task Switch 


[Format] 


[Operation] 


[Operand] 


[Flag] 


[Description] 


[Example] 


[Bytes] 


[Word Format] 
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TSKSW reg16 


RBO-2 < lower 3 bits of regi6 
PSW save, PC save of old register bank < PSW, PC 
PSW, PC < PSW save, PC save of new register bank 


[tenons [Overt ——_—| 


sw [eis 


ree[rar [reo Tv [ORT e [em] Ss [eA SRP ERO 


This instruction switches the register bank and is used for high-speed task switching. It saves the 


contents of the PC to the PC save areain the current register bank. Inthe same manner, the contents 
of the PSW are saved to the PSW save area. 


TSKSW BP 


Operation code 
Mnemonic Operand 


CHAPTER 2. INSTRUCTIONS 


Data exchange 


XCH 


Exchange 


[Format] XCH dst, src 
[Operation] dst © src 
[Operand] 


Mnemonic Operand (dst, src) 


reg, reg’ 


mem, reg 


reg, mem 


AW, reg16 


regi6, AW 


[Flag] 


[Description] | Exchanges the contents of the destination operand (dst) specified by the first operand with the 
contents of the source operand (src) specified by the second operand. 


[Example] MOV AW, 100H 
MOV BW, 50H 
XCH AW, BW 
- AW = 50H, BW = 100H 


[Bytes] 


Mnemonic Operand 


reg, reg’ 


mem, reg 


reg, mem 


AW, reg16 


regi6, AW 
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[Word Format] 


Operation code 


1.9045: 74) 3-2 


Mnemonic Operand 


(disp-high) 


reg, mem 


(disp-high) 
AW, reg16 ae 


regi6, AW 
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Exclusive logical sum 


XOR 


Exclusive Or 


[Format] XOR dst, src 


[Operand, operation] 


Mnemonic Operand (dst, src) Operation 


reg, reg’ dst « dst Vv src 


mem, reg 


reg, mem 


reg, imm 


mem, imm 


acc, imm [When W = 0] AL< AL ¥V imm8& 
[When W = 1] AW < AW v imm16 


[Flag] 


[Description] | Exclusive-ORs the destination operand (dst) specified by the first operand with the source operand 
(src) specified by the second operand, and stores the result to the destination operand (dst). 


[Example] * XOR CL, DL 
* XOR CW, CW ; clears CW register 
* XOR AW, DW 


[Bytes] 


Mnemonic Operand 


reg, reg’ 


mem, reg 


reg, mem 


reg, imm 


mem, imm 


acc, imm 
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[Word Format] 


Operation code 
Mnemonic Operand 


7 6 5 4 3 2 


reg, reg’ reg 


mem, reg reg 


(disp-high) 
reg, mem reg 


(disp-high) 


reg, immNote 0 0 


6-high 


mem, imm 0 0 


(disp-high) 


imm16-high 


imm8 or imm16-low 


imm16-high _— 


Note With some assemblers and compilers, the codes shown below may be generated. 


Operation code 


7 6 5 4 3 2 0/7 6 5 4 3 2 


imm8s 


Even in this case, instructions are executed normally. Take precautions, however, since 
some emulators do not support the disassembly function or line assembly function for this 
instruction. 
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2.2 Number of Clocks Instruction Execution 


Table 2-8 shows the number of execution clocks and the number of word transfers of each instruction in the 
alphabetical order of mnemonics. 


(1) Number of clocks 
The values shown in the table are the time required for the execution unit to execute an instruction under the 
following conditions: 


(a) Does not include prefetch time, predecode time, and wait time for bus. 

(b) The number of clocks may increase depending on the fetch status of the op code and the processing status 
of the pipeline. 
For details, refer to APPENDIX C NUMBER OF PROGRAM EXECUTION CLOCKS. 

c) I/O access is assumed to have 0 wait. 

d) Primitive block transfer instructions and primitive I/O instructions include repeat prefix. 

e) Bus cycle is started two times in the case of word data to an odd address. 

f) External data bus width is as follows: 


* V25, V25+ : 8 bits 
* V35, V35+ : 16 bits 


(g) Ifamemory operand is specified, the number of clocks differs depending on the addressing mode. “EA” 
takes the following value: 


Clocks Clocks Clocks 


Direct address 


BW+1IX+disp8 
BW+lY+disp8 
BP+IX+disp8 


BP+lY+disp8 
IX+disp8 
IY+disp8 
BP+disp8 


BW+IX+disp16 
BW+lY+disp16 
BP+IX+disp16 
BP+lY+disp16 
IX+disp16 
IY+disp16 
BP+disp16 


OoOwowonwnwow wo wo 
OoOwowownwow wo wo 
RH HR HR HK HR HLH HL 


BW BW+disp8 BW+disp16 


(h) “T” indicates the number of wait states. Select the desired number of wait states, starting from “O” (no 
wait). 
(i) The number of clocks of the branch instruction is indicated as follows: 


On left of / 
On right of / : Number of clocks when branch does not occur 


: Number of clocks when branch occurs 


(2) Number of word transfers 
The number of word transfers is the number of times the bus is accessed for word data (16 bits) generated 
as a result of executing an instruction. 
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c02 


Mnemonic 


Operand 


reg, reg’ 


Number of 
word 
transfers 


Table 2-8. Number of Instruction Execution Clocks (1/14) 


V25, V25+ 


V35, V35+ 


Byte processing 


Word processing 


Byte processing 


Word processing 


Internal RAM 
access enabled 


2 


Internal RAM 
access disabled 


2 


Internal RAM 
access enabled 


2 


Internal RAM 
access disabled 


2 


Internal RAM 
access enabled 


2 


Internal RAM 
access disabled 


Internal RAM 
access enabled 


2 


Internal RAM 
access disabled 


mem, reg 


EA+8+2¢T 


EA+6+T 


EA+124+4¢T 


EA+8+2¢T 


EA+10+2°T 


EA+10+2°T 


reg, mem 


EA+6+T 


EA+6+T 


EA+8+2¢T 


EA+8+2°T 


EA+7+T 


EA+7+T 


reg, imm 


5 


5 


6 


6 


5 


6 


mem, imm 


EA+9+2¢T 


EA+7+2eT 


EA+1444¢T 


EA+10+4+T 


EA+114+2°T 


EA+9+2¢T 


EA+12+2°T 


acc, imm 


5 


5 


6 


6 


5 


5 


6 


ADD4sNote 


[DS1-spec:]dst-string, 
[Seg-spec:]src-string 


224(27+3eT)*m 


224(25+3eT)*m 


224(30+3-T)+m 


224(28+3+T)*m 


None 


224(27+3eT)*m 


224(25+3eT)*m 


224(30+3-T)*m 


224(28+3eT)*m 


reg, reg’ 


2 


2 


2 


2 


2 


2 


2 


mem, reg 


NM] o|;o 


EA+8+2¢T 


EA+6+T 


EA+124+4°T 


EA+8+2¢T 


EA+10+2°T 


EA+7+T 


EA+10+2°T 


EA+7+T 


reg, mem 


ok: 


EA+6+T 


EA+6+T 


EA+8+2¢T 


EA+8+2¢T 


EA+7+T 


EA+7+T 


EA+7+T 


EA+7+T 


reg, imm 


5 


5 


6 


6 


5 


5 


6 


6 


mem, imm 


EA+9+2¢T 


EA+7+2¢T 


EA+1444¢T 


EA+10+4-T 


EA+10+2°T 


EA+9+2¢T 


EA+12+2°T 


EA+8+2¢T 


acc, imm 


5 


5 


6 


6 


6 


None 


None 


None 


None 


reg, reg’ 


2 


2 


2 


mem, reg 


NM] O!}O!}O}O}O;/O!nN/]oO 


EA+8+2¢T 


EA+6+T 


EA+124+4¢T 


EA+8+2°T 


EA+10+2°T 


EA+7+T 


EA+10+2°T 


EA+7+T 


reg, mem 


= 


EA+6+T 


EA+6+T 


EA+8+2¢T 


EA+8+2¢T 


EA+7+T 


EA+7+T 


EA+7+T 


EA+7+T 


reg, imm 


5 


5 


6 


6 


5 


5 


6 


6 


mem, imm 


EA+9+2¢T 


EA+7+2¢T 


EA+1444-T 


EA+10+4+T 


EA+114+2°T 


EA+9+2¢T 


EA+12+2°T 


EA+8+2¢T 


acc, imm 


Note m: number of BCD digits x 1/2 


oO; MI] oO 


5 


5 


6 


6 


5 


5 


6 


6 


&@ YALdVHO 


SNOILONUYLSNI 


£02 


Mnemonic 


short- 


abe 


Operand 


Table 2-8. Number of Instruction Execution Clocks (2/14) 


Number of 
word 
transfers 


V25, V25+ 


V35, V35+ 


Byte processing 


Word processing 


Byte processing 


Word processing 


Internal RAM 
access enabled 


Internal RAM 
access disabled 


Internal RAM Internal RAM 
access enabled | access disabled 


15/8 15/8 


Internal RAM 
access enabled 


Internal RAM 
access disabled 


Internal RAM 
access enabled 


15/8 


Internal RAM 
access disabled 


15/8 


short- 


abe 


15/8 15/8 


15/8 


15/8 


short- 


abe 


15/8 15/8 


15/8 


15/8 


short- 


abe 


15/8 15/8 


15/8 


15/8 


short- 


abe 


15/8 15/8 


15/8 


15/8 


short- 


abe 


15/8 15/8 


15/8 


15/8 


short- 


abe 


15/8 15/8 


15/8 


15/8 


short- 


abe 


15/8 15/8 


15/8 


15/8 


short- 


abe 


15/8 15/8 


15/8 


15/8 


short- 


abe 


15/8 15/8 


15/8 


15/8 


short- 


abe 


15/8 15/8 


15/8 


15/8 


short- 


abe 


15/8 15/8 


15/8 


15/8 


short- 


abe 


15/8 15/8 


15/8 


15/8 


short- 


abe 


15/8 15/8 


15/8 


15/8 


short- 


abe 


15/8 15/8 


15/8 


15/8 


short- 


abe 


15/8 15/8 


15/8 


15/8 


short- 


abe 


15/8 15/8 


15/8 


15/8 


short- 


abe 


15/8 15/8 


15/8 


15/8 


short- 


abe 


15/8 15/8 


15/8 


15/8 


near-label 


12 12 


12 


12 


short- 


abe 


12 12 


12 


12 


regptr16 


COLO} oO;O;JO;JCO}SOLO}O;JOJOLO};SO;O;oO};}oO;/ oOo; OF; OC} O}O;0 


13 13 


13 


13 


memptr16 


=a 


EA+17+2°T EA+17+2°T 


EA+16+T 


EA+16+T 


far-label 


f=) 


15 15 


15 


15 


memptr32 


EA+25+4°T EA+25+4°T 


EA+23+2°T 


EA+23+2°T 


@ Y¥aLldVHO 


SNOILONUYLSNI 


02 


Table 2-8. Number of Instruction Execution Clocks (3/14) 


V25, V25+ V35, V35+ 


Number of 
Mnemonic Operand word 


transfers 


Byte processing Word processing Byte processing Word processing 


Internal RAM Internal RAM Internal RAM Internal RAM Internal RAM Internal RAM Internal RAM Internal RAM 
access enabled | access disabled | access enabled | access disabled | access enabled | access disabled | access enabled | access disabled 


3 

imm8(#3) 

BRKCS regi6 

BRKV None 

BTCLR sfr, imm3, short-label 
BUSLOCK | None 

BV short-label 15/8 15/8 15/8 15/8 
BZ short-label 15/8 15/8 15/8 15/8 
near-proc 224+2°T 184+2°T 214+T 17+T 
regptr16 224+2°T 184+2°T 214+T 17+T 
memptr16 EA+26+4°T EA+24+4°T EA+24+2°T EA+22+2¢1 
far-proc 38+4°T 3444°T 36+2°T 324+2°T 
memptr32 EA+36+8°T EA+24+8°T EA+32+4°T EA+20+4°T 


reg16, mem32 
(when interrupt condition is satisfied) 


554+10°T 43+10°T 

56+10°T 44410°T 
15 15 

554+10°T 43+10°T 


2 2 


O}O;/ OF; OF]; TH} O};al;a 


EA+26+4°T EA+26+4°T EA+2442°T EA+24+2°T 


reg16, mem32 
(when interrupt condition is not satisfied) 


reg8, CL 
memé, CL 
reg16, CL 
mem16, CL 


EA+264+4¢T | EA+26+4-T EA+2442-T EA+2442¢1 


8 8 = = 8 8 - 
EA+1442°T EA+12+T - = EA+164+2°T EA+13+T - 

= = 8 8 = - 8 

= = EA+18+4°T EA+1442°T = = EA+164+2°T 

7 7 - = T 7 7 
EA+114+2°T EA+9+T - = EA+134+2°T EA+10+T - 

7 7 7 7 = = 7 
EA+15+4°T EA+10+2°T = EA+134+2°T EA+9+T 

2 2 2 2 2 

2 2 2 2 


reg8, imm3 


memé, imm3 


reg16, imm4 


mem16, imm4 
CY 
DIR 


CO}/CO}]Wl/O;O}o;nsj yol;os;o 


&@ YALdVHO 


SNOILONUYLSNI 


Mnemonic Operand 


reg, reg’ 


Table 2-8. Number of Instruction Execution Clocks (4/14) 


Number of 
word 
transfers 


V25, V25+ 


V35, V35+ 


Byte processing 


Word processing 


Byte processing 


Word processing 


Internal RAM 
access enabled 


2 


Internal RAM 
access disabled 


2 


Internal RAM 
access enabled 


2 


Internal RAM 
access disabled 


2 


Internal RAM 
access enabled 


Internal RAM 
access disabled 


2 


Internal RAM 
access enabled 


2 


Internal RAM 
access disabled 


2 


mem, reg 


EA+6+T 


EA+6+T 


EA+8+2¢T 


EA+8+2¢T 


EA+7+T 


EA+7+T 


EA+7+T 


reg, mem 


EA+6+T 


EA+6+T 


EA+8+2¢T 


EA+8+2¢T 


EA+7+T 


EA+7+T 


EA+7+T 


reg, imm 


5 


5 


6 


6 


5 


6 


6 


mem, imm 


EA+7+T 


EA+7+T 


EA+10+2°T 


EA+10+2°T 


EA+8+T 


EA+8+T 


EA+9+T 


EA+9+T 


acc, imm 


5 


5 


6 


6 


5 


5 


6 


[DS1-spec:]dst-string, 
[Seg-spec:]src-string 


224(23+3eT)*m 


224(23+2¢T)*m 


224(25+2¢T)*m 


224(25+2+T)*m 


None 


224(23+3eT)*m 


224(23+2¢T)*m 


224(25+2eT)*m 


224(25+2eT)*m 


[Seg-spec:]src-block, 
[DS1-spec:]dst-block 


16+(2142-T)>n 


16+(21+2°T)en 


16+(25+4+T 


16+(2544°T 


16+(23+2°T)en 


16+(23+2°T)en 


16+(23+2°T)en 


16+(23+2-T)>n 


234+2°T 


19+2°T 


2744-T 


2144-T 


254+2°T 


214+2°T 


2542°T 


1942¢T 


None 


16+(2142-T)>n 


16+(2142-T)>n 


16+(25+4¢T 


16+(2544°T 


16+(23+2°T)en 


16+(23+2°T)en 


16+(23+2°T)en 


16+(23+2*T)en 


234+2°T 


1942¢T 


2744T 


2144-T 


254+2°T 


214+2°T 


2542°T 


19+2°T 


None 


16+(2142*T)>n 


16+(21+2*T)en 


16+(25+4¢T 


16+(2544°T 


16+(23+2°T)en 


16+(23+2°T)en 


16+(23+2°T)en 


16+(23+2°T)en 


234+2°T 


1942¢T 


2744T 


2144-T 


254+2°T 


214+2°T 


2542°T 


19+2°T 


[DS1-spec:]dst-block 


16+(154T)>n 


16+(15+T)en 


16+(17+2°T 


16+(17+2°T 


16+(16+T)en 


16+(16+T)en 


16+(16+T)en 


16+(16+T)en 


174+T 


174+T 


1942¢T 


19+2°T 


18+T 


18+T 


19+2°T 


1942¢T 


None 


16+(15+T)en 


16+(15+T)en 


16+(17+2°T 


16+(17+2°T 


16+(16+T)en 


16+(16+T)en 


16+(16+T)en 


16+(16+T)en 


174T 


17+T 


1942¢T 


19+2°T 


18+T 


18+T 


19+2°T 


1942¢T 


None 


16+(15+T)en 


16+(15+T)en 


16+(17+2°T 


16+(17+2°T 


16+(16+T)en 


16+(16+T)en 


16+(16+T)en 


16+(16+T)en 


174+T 


17+T 


19+2°T 


19+2°T 


18+T 


18+T 


194+2°T 


1942¢T 


None 


19 


19 


19 


19 


None 


3 


3 


3 


3 


None 


20 


20 


20 


20 


None 


Notes 1. m 
2. n 
3. () 


S02e 


: number of BCD digits x 1/2 
: number of repeats (n = 1) 
: applicable to only one processing 


@ YaLdVHO 


SNOILONUYLSNI 


902 


Mnemonic 


DBNZ 


Operand 


short-label 


Number of 
word 
transfers 


Table 2-8. Number of Instruction Execution Clocks (5/14) 


V25, V25+ 


V35, V35+ 


Byte processing 


Word processing 


Byte processing 


Word processing 


Internal RAM 
access enabled 


Internal RAM 
access disabled 


Internal RAM 
access enabled 


17/8 


Internal RAM 
access disabled 


17/8 


Internal RAM 
access enabled 


Internal RAM 
access disabled 


Internal RAM 
access enabled 


17/8 


Internal RAM 
access disabled 


17/8 


DBNZE 


short-label 


17/8 


17/8 


17/8 


17/8 


DBNZNE 


short-label 


17/8 


17/8 


17/8 


17/8 


DEC 


reg8 


5 


5 


5 


5 


mem 


EA+11+2°T 


EA+9+2¢T 


EA+15+4°T 


EA+114+4°T 


EA+13+2°T 


EA+114+2°T 


EA+134+2°T 


EA+9+2eT 


regi6 


DI 


None 


4 


4 


4 


4 


DISPOSE 


None 


DIV 


reg8 


45 — 56 


45 — 56 


45 — 56 


45 — 56 


mems 


EA+48+T 
to EA+58+T 


EA+48+T 
to EA+58+T 


EA+49+T 
to EA+59+T 


EA+49+T 
to EA+59+T 


reg16 


54 — 64 


54 — 64 


54-64 


54 — 64 


mem16 


EA+58+2°T 
to EA+68+2*T 


EA+58+2°T 
to EA+68+2°T 


EA+57+T 
to EA+67+T 


EA+57+T 
to EA+67+T 


reg8 


31 


31 


31 


31 


mems 


EA+33+T 


EA+33+T 


EA+34+T 


EA+34+T 


reg16 


39 


39 


39 


mem16 


EA+43+2°T 


EA+43+2°T 


EA+43+2°T 


EA+43+2°T 


None 


2 


2 


2 


None 


2 


2 


2 


&@ YALdVHO 


SNOILONUYLSNI 


202 


Mnemonic 


Operand 


None 


Table 2-8. Number of Instruction Execution Clocks (6/14) 


Number of 
word 
transfers 


V25, V25+ 


V35, V35+ 


Byte processing 


Word processing 


Byte processing 


Word processing 


Internal RAM 
access enabled 


12 


Internal RAM 
access disabled 


12 


Internal RAM 
access enabled 


Internal RAM 
access disabled 


Internal RAM 
access enabled 


Internal RAM 
access disabled 


Internal RAM 
access enabled 


Internal RAM 
access disabled 


reg8, reg8’ 


41 — 121 (differs depending on bit length) 


reg8, imm4 


42 — 122 (differs depending on bit length) 


None 


2 


2 


2 


2 


fp-op 


60+10°T 


48+10°T 


fp-op, mem 


60+10°T 


48+10°T 


fp-op 


60+10°T 


48+10°T 


fp-op, mem 


60+10°T 


48+10°T 


None 


acc, imm8s& 


144T 


144T 


1642¢T 


164+2°T 


acc, DW 


134+T 


134+T 


1542°T 


154+2°T 


reg8 


5 


5 


mem 


EA+114+2°T 


EA+9+2¢T 


EA+15+4+T 


EA+114+4°T 


EA+13+2°T 


EA+114+2°T 


EA+134+2°T 


EA+9+2¢T 


regi6 


2 


2 


2 


2 


INM Note 1,2 


[DS1-spec:]dst-block, DW 


18+(13+2°T)en 


18+(1142-T)>n 


18+(1544°T)>n 


18+(1144°T)>n 


18+(15+2*T)en 


18+(134+2-T)>n 


18+(134+2-T)>n 


18+(9+2-T)>n 


1942¢T 


17+2°T 


2144-T 


1744¢T 


214+2°T 


19+2°T 


194+2°T 


154+2°T 


INS 


reg8, reg8’ 


63 — 155 (differs depending on bit length) 


reg8, imm4 


64 — 156 (differs depending on bit length) 


64 — 156 


64 — 156 


LDEA 


reg16, mem16 


EA+2 


EA+2 


EA+2 


EA+2 


LDM Note 2 


[Seg-spec:]src-block 


16+(10+T)>n 


16+(10+T)en 


16+(12+2°T)en 


16+(12+2°T)en 


16+(114T)>n 


16+(114T)>n 


16+(11+T)en 


16+(11+T)en 


12+T 


12+T 


1442°T 


1442°T 


13+T 


13+T 


13+T 


13+T 


LDMBNote 2 


None 


16+(10+T)>n 


16+(10+T)en 


16+(12+2*T)en 


16+(124+2*T)>n 


16+(114T)>n 


16+(114T)>n 


16+(114T)>n 


16+(11+T)en 


12+T 


12+T 


1442¢T 


1442°T 


13+T 


13+T 


134+T 


13+T 


None 


When IBRK = 1 


16+(10+T)>n 


16+(10+T)en 


16+(124+2-T)>n 


16+(12+2°T)en 


16+(114T)>n 


16+(114T)>n 


16+(114T)>n 


16+(11+T)en 


n : number of repeats (n > 1) 


() : applicable to only one processing 


12+T 


12+T 


1442¢T 


1442°T 


134+T 


13+T 


13+T 


13+T 


@ YaLldVHO 


SNOILONUYLSNI 


802 


Mnemonic 


Operand 


reg, reg’ 


Number of 
word 
transfers 


Table 2-8. Number of Instruction Execution Clocks (7/14) 


V25, V25+ 


V35, V35+ 


Byte processing 


Word processing 


Byte processing 


Word processing 


Internal RAM 
access enabled 


2 


Internal RAM 
access disabled 


2 


Internal RAM 
access enabled 


2 


Internal RAM 
access disabled 


2 


Internal RAM 
access enabled 


2 


Internal RAM 
access disabled 


2 


Internal RAM 
access enabled 


2 


Internal RAM 
access disabled 


2 


mem, reg 


EA+4+T 


EA+2 


EA+6+2°T 


EA+2 


EA+5+T 


EA+2 


EA+5+T 


EA+2 


reg, mem 


EA+6+T 


EA+6+T 


EA+8+2°T 


EA+8+2¢T 


EA+7+T 


EA+7+T 


EA+7+T 


EA+7+T 


mem, imm 


EA+5+T 


EA+5+T 


EA+5+2eT 


EA+5+2¢T 


EA+6+T 


EA+6+T 


EA+6+T 


EA+6+T 


reg, imm 


5 


6 


5 


5 


6 


6 


acc, dmem 


9+T 


1142°T 


10+T 


10+T 


10+T 


10+T 


dmem, acc 


5 


94+2°T 


8+T 


5 


8+T 


5 


sreg, regi6 


4 


4 


4 


sreg, mem16 


EA+10+2°T 


EA+10+2°T 


EA+9+T 


EA+9+T 


reg16, sreg 


3 


3 


3 


3 


mem16, sreg 


EA+7+2eT 


EA+3 


EA+6+T 


EA+3 


DSO, regi6, mem32 


EA+19+4¢T 


EA+19+4¢T 


EA+17+2°T 


EA+17+2°T 


DS1, regi6, mem32 


EA+194+4¢T 


EA+19+4+T 


EA+17+2°T 


EA+17+2°T 


AH, PSW 


2 


2 


2 


2 


PSW, AH 


3 


3 


3 


3 


[DS1-spec:]dst-block, 
[Seg-spec:]src-block 


16+(16+2*T)>n 


16+(124T)>n 


16+(20+4*T)>n 


16+(124+2-T)>n 


16+(184+2*T)>n 


16+(13+T)en 


16+(184+2*T)>n 


16+(10+T)>n 


20+2°T 


16+T 


244.4T 


20+2°T 


224+2°T 


174+T 


224+2°T 


19+T 


None 


16+(16+2eT)>n 


16+(124T)>n 


16+(20+4+T)>n 


16+(124+2-T)>n 


16+(184+2*T)>n 


16+(13+T)en 


16+(18+2°T)en 


16+(10+T)en 


20+2°T 


16+T 


244.4T 


20+2°T 


224+2°T 


17+T 


224+2°T 


19+T 


None 


16+(16+2°T)en 


16+(12+T)en 


16+(20+4°T)en 


16+(124+2*T)>n 


16+(18+2°T)en 


16+(134T)>n 


16+(184+2*T)>n 


16+(10+T)>n 


20+2°T 


16+T 


244.4T 


20+2°T 


224+2°T 


17+T 


224+2°T 


19+T 


None 


16 


16 


16 


16 


Notes 1. 
2. 


reg16 


n  : number of repeats (n = 1) 


() : applicable to only one processing 


11 


11 


11 


11 


&@ YALdVHO 


SNOILONUYLSNI 


602 


Mnemonic 


Operand 


reg8 


Table 2-8. Number of Instruction Execution Clocks (8/14) 


Number of 
word 
transfers 


V25, V25+ 


V35, V35+ 


Byte processing 


Word processing 


Byte processing 


Word processing 


Internal RAM 
access enabled 


31-40 


Internal RAM 
access disabled 


31-40 


Internal RAM 
access enabled 


Internal RAM 
access disabled 


Internal RAM 
access enabled 


31-40 


Internal RAM 
access disabled 


31-40 


Internal RAM 
access enabled 


Internal RAM 
access disabled 


mems 


EA+33+T 
to EA+42+T 


EA+33+T 
to EA+42+T 


EA+34+T 
to EA+43+T 


EA+34+T 
to EA+43+T 


regi6 


39 — 48 


39 — 48 


39 — 48 


39 — 48 


mem16 


EA+43+2°T 
to EA+52+2°T 


EA+43+2°T 
to EA+52+2°T 


EA+42+T 
to EA+51+T 


EA+42+T 
to EA+51+T 


reg16, imm8s 


39 — 49 


39 — 49 


39 — 49 


39 — 49 


reg16, imm16 


40 — 50 


40 — 50 


40 — 50 


40 — 50 


reg16, regi6’, imm8s& 


39 — 49 


39 — 49 


39 — 49 


39 — 49 


regi6, mem16, imm8 


EA+43+2°T 
to EA+53+2°T 


EA+43+2°T 
to EA+53+2¢T 


EA+42+T 
to EA+52+T 


EA+42+T 
to EA+52+T 


reg16, regi6’, imm16 


40 — 50 


40 — 50 


40 — 50 


40 — 50 


reg16, mem16, imm16 


EA+4442°T 
to EA+54+2°T 


EA+4442-T 
to EA+5442°T 


EA+43+T 
to EA+53+T 


EA+43+T 
to EA+53+T 


reg8 


24 


24 


24 


24 


mems 


EA+26+T 


EA+26+T 


EA+27+T 


EA+27+T 


reg16 


32 


32 


32 


mem16 


EA+344+2-T 


EA+3442°T 


EA+33+T 


EA+33+T 


reg 


5 


5 


5 


5 


5 


5 


5 


5 


mem 


EA+114+2°T 


EA+9+T 


EA+154+4-T 


EA+114+2°T 


EA+134+2°T 


EA+10+T 


EA+134+2°T 


EA+10+T 


None 


4 


4 


4 


4 


4 


4 


4 


4 


reg 


5 


5 


5 


5 


5 


5 


5 


5 


mem 


EA+114+2°T 


EA+9+T 


EA+154+4+T 


EA+114+2°T 


EA+10+2°T 


EA+10+T 


EA+134+2°T 


EA+10+T 


reg8, CL 


7 


7 


uG 


7 


memé, CL 


EA+134+2°T 


EA+114+2°T 


EA+15+2°T 


EA+12+T 


regi6, CL 


7 


iG 


7 


mem16, CL 


EA+17+4°T 


EA+134+2°T 


EA+154+2°T 


reg8, imm3 


6 


6 


6 


6 


memé, imm3 


EA+10+2°T 


EA+8+T 


EA+12+2°T 


EA+9+T 


reg16, imm4 


6 


6 


6 


mem16, imm4 


EA+1444¢T 


EA+10+2°T 


EA+12+2°T 


EA+9+T 


CY 


COTM] OLO}OI;NMNIO!O;/OIN!O];O] Y| CO 


2 


2 


2 


2 


@ YaLldVHO 


SNOILONUYLSNI 


Ole 


Mnemonic 


Operand 


reg, reg’ 


Number of 
word 
transfers 


Table 2-8. Number of Instruction Execution Clocks (9/14) 


V25, V25+ 


V35, V35+ 


Byte processing 


Word processing 


Byte processing 


Word processing 


Internal RAM 
access enabled 


2 


Internal RAM 
access disabled 


2 


Internal RAM 
access enabled 


2 


Internal RAM 
access disabled 


2 


Internal RAM 
access enabled 


2 


Internal RAM 
access disabled 


2 


Internal RAM 
access enabled 


2 


Internal RAM 
access disabled 


2 


mem, reg 


EA+8+2¢T 


EA+6+T 


EA+12+4¢T 


EA+8+2¢T 


EA+10+2°T 


EA+7+T 


EA+10+2°T 


EA+7+T 


reg, mem 


EA+6+T 


EA+6+T 


EA+8+2¢T 


EA+8+2¢T 


EA+7+T 


EA+7+T 


EA+7+T 


EA+7+T 


reg, imm 


5 


5 


6 


6 


5 


5 


6 


6 


mem, imm 


EA+9+2¢T 


EA+7+2eT 


EA+1444¢T 


EA+10+4*T 


EA+114+2°T 


EA+9+2¢T 


EA+12+12°T 


EA+8+2°T 


acc, imm 


5 


5 


6 


6 


6 


6 


imm8, acc 


10+T 


10+T 


10+2°T 


10+2¢T 


9+T 


9+T 


DW, acc 


9+T 


9+T 


94+2°T 


94+2°T 


94+2°T 


94+2°T 


DW, [Seg-spec]src-block 


18+(134+2-T)>n 


18+(1142*T)>n 


18+(15+4T)>n 


18+(1144°T)>n 


18+(15+2*T)en 


18+(13+2*T)en 


18+(13+2°T)en 


18+(9+2°T)en 


1942¢T 


174+2°T 


2144-T 


1744¢T 


214+2°T 


1942¢T 


1942¢T 


1542¢T 


None 


mem16 


EA+16+4°T 


EA+12+2°T 


EA+1442°T 


EA+11+T 


reg16 


124+2°T 


124+2°T 


114+T 


114+T 


sreg 


13+2°T 


1342¢T 


12+T 


124+T 


PSW 


1442°T 


1442°T 


134+T 


134+T 


R 


82+16°T 


58 


7448°T 


58 


PREPARE 


imm16, imm8 (when imm8 = 0) 


264+T 


imm16, imm8 (when imm8 = 1) 


imm16, imm8 (imm8 =n, 
when n > 1) 


374+2°T 


44419 (n-1)+2eT 


None 


2 


2 


2 


2 


Notes 1. 
2. 
Oy 


mem16 


EA+18+4-T 


EA+1444¢T 


EA+16+2°T 


EA+12+2°T 


regi6 


10+2°T 


13+T 


sreg 


1142°T 


10+T 


10+2°T 


9+T 


82+16°T 


7448°T 


134+2°T 


12+T 


When IBRK = 1 


n : number of repeats (n = 1) 
() : applicable to only one processing 


1442°T 


13+T 


&@ YALdVHO 


SNOILONUYLSNI 


LL?e 


Mnemonic 


Operand 


None 


Table 2-8. Number of Instruction Execution Clocks (10/14) 


Number of 
word 
transfers 


V25, V25+ 


V35, V35+ 


Byte processing 


Word processing 


Byte processing 


Word processing 


Internal RAM 
access enabled 


Internal RAM 
access disabled 


Internal RAM 
access enabled 


Internal RAM 
access disabled 


Internal RAM 
access enabled 


Internal RAM 
access disabled 


Internal RAM 
access enabled 


Internal RAM 
access disabled 


None 


None 


None 


None 


None 


None 


oO;JCO}/CO;/O};oO;/o/o 


None (in-segment call) 


are 


20+2°T 


19+T 


pop-value (in-segment call) 


= 


20+2°T 


19+T 


None (out-segment call) 


294.4-T 


274+2°T 


pop-value (out-segment call) 


30+4°T 


284+2°T 


None 


374+2°T 


4243¢T 


None 


12 


12 


reg, 1 


8 


8 


8 


8 


8 


8 


mem, 1 


EA+1442-T 


EA+12+T 


EA+184+4°T | EA+14+2-T 


EA+164+2°T 


EA+13+T 


EA+164+2°T 


EA+13+T 


reg, CL 


11+2°n 


11+2°n 


11+2°n 11+2*n 


11+2*n 


11+2¢n 


11+2¢n 


11+2¢n 


mem, CL 


EA+17+2*T+2en 


EA+15+T+2en 


EA+214+4°T+2en | EA+17+2*T+2:n 


EA+19+2*T+2en 


EA+16+T+2en 


EA+19+2*T+2en 


EA+16+T+2en 


reg, imm8 


9+2en 


9+2en 


9+2en 9+2en 


9+2en 


9+2en 


9+2en 


9+2en 


mem, imm8 


EA+13+2*T+2en 


EA+11+T+2en 


EA+17+4°T+2en | EA+13+2*T+2:n 


EA+15+2*T+2en 


EA+12+T+2en 


EA+15+2*T+2en 


EA+12+T+2en 


reg8 


17 


17 


17 


17 


mems 


EA+18+2°T 


EA+164+2°T 


EA+20+2°T 


EA+18+2°T 


Note n: 


reg, 1 


8 


8 


8 8 


8 


8 


8 


mem, 1 


EA+1442-T 


EA+12+T 


EA+18+4¢T | EA+14+2-T 


EA+164+2°T 


EA+13+T 


EA+164+2°T 


EA+13+T 


reg, CL 


11+2*n 


11+2°n 


11+2°n 114+2¢n 


11+2:n 


11+2*n 


11+2*n 


11+2¢n 


mem, CL 


EA+17+2*T+2en 


EA+15+T+2en 


EA+21+4°T+2en | EA+17+2°T+2en 


EA+19+2*T+2en 


EA+16+T+2:n 


EA+19+2°T+2en 


EA+16+T+2en 


reg, imm8 


9+2en 


9+2en 


9+2en 9+2en 


9+2en 


9+2en 


9+2en 


9+2en 


mem, imm8 


shift amount 


NM} CO} MM} CO] MH] OO] OC] Of MI]O] MYM] OC] MI] OO] OO] W]M] 


EA+13+2*T+2en 


EA+11+T+2:n 


EA+17+4°T+2en | EA+13+2*T+2:n 


EA+15+2*T+2en 


EA+12+T+2en 


EA+15+2*T+2en 


EA+12+T+2en 
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Table 2-8. Number of Instruction Execution Clocks (11/14) 


V25, V25+ 


V35, V35+ 


Byte processing 


Word processing 


Byte processing 


Word processing 


Internal RAM 
access enabled 


8 


Internal RAM 
access disabled 


8 


Internal RAM 
access enabled 


8 


Internal RAM 
access disabled 


8 


Internal RAM 
access enabled 


8 


Internal RAM 
access disabled 


8 


Internal RAM 
access enabled 


8 


Internal RAM 
access disabled 


8 


mem, 1 


EA+1442°T 


EA+12+T 


EA+18+4+T 


EA+1442°T 


EA+164+2°T 


EA+13+T 


EA+16+2°T 


EA+13+T 


reg, CL 


11+2°n 


11+2*n 


11+2°n 


11+2°n 


11+2:n 


11+2:n 


11+2*n 


11+2¢n 


mem, CL 


EA+17+2*T+2en 


EA+15+T+2en 


EA+21+4*T+2:n 


EA+17+2*T+2:n 


EA+19+2*T+2en 


EA+16+T+2en 


EA+19+2*T+2en 


EA+16+T+2en 


reg, imm8 


9+2en 


9+2en 


9+2en 


9+2en 


9+2en 


9+2en 


9+2en 


9+2en 


mem, imm8s 


EA+13+2°T+2en 


EA+11+T+2:n 


EA+17+4°T+2en 


EA+13+2*T+2:n 


EA+15+2¢T+2en 


EA+12+T+2en 


EA+15+2°T+2en 


EA+12+T+2en 


ROR4 


reg8 


21 


21 


21 


21 


mems 


EA+2442°T 


EA+22+2°T 


EA+26+2°T 


EA+2442°T 


RORC Note 


reg, 1 


8 


8 


8 


8 


8 


8 


8 


mem, 1 


EA+1442-T 


EA+12+2°T 


EA+18+4+T 


EA+144+2-T 


EA+16+2°T 


EA+13+T 


EA+16+2°T 


EA+13+T 


reg, CL 


11+2°n 


11+2*n 


11+2*n 


11+2°n 


11+2:n 


11+2:n 


11+2*n 


11+2¢n 


mem, CL 


EA+17+2*T+2en 


EA+15+T+2en 


EA+21+4*T+2:n 


EA+17+2*T+2:n 


EA+19+2*T+2en 


EA+16+T+2en 


EA+19+2*T+2en 


EA+16+T+2:n 


reg, imm8 


9+2en 


9+2en 


9+2en 


9+2en 


9+2en 


9+2en 


9+2en 


9+2en 


mem, imm8s 


EA+13+2*T+2en 


EA+11+T+2en 


EA+17+4*T+2:n 


EA+13+2*T+2en 


EA+15+2°T+2en 


EA+12+T+2en 


EA+15+2*T+2en 


EA+12+T+2en 


reg8, CL 


7 


7 


7 


4 


mems, CL 


EA+13+2°T 


EA+11+T 


EA+154+2°T 


EA+12+T 


reg16, CL 


7 


7 


7 


mem16, CL 


EA+17+4°T 


EA+13+2°T 


EA+15+2°T 


reg8, imm3 


6 


6 


6 


6 


mem8, imm3 


EA+10+2°T 


EA+8+T 


EA+12+2°T 


EA+9+T 


reg16, imm4 


6 


6 


6 


mem16, imm4 


EA+1444¢T 


EA+10+2°T 


EA+12+2°T 


CY 


2 


2 


2 


2 


2 


2 


2 


DIR 


2 


2 


2 


2 


2 


2 


2 


SHL Note 


Note n: 


reg, 1 


8 


8 


8 


8 


8 


8 


8 


mem, 1 


EA+144+2-T 


EA+12+2°T 


EA+18+4>T 


EA+144+2-T 


EA+164+2°T 


EA+13+T 


EA+164+2°T 


EA+13+T 


reg, CL 


11+2°n 


11+2*n 


11+2*n 


11+2:n 


11+2°n 


11+2°n 


11+2¢n 


11+2¢n 


mem, CL 


EA+17+2*T+2en 


EA+15+T+2en 


EA+21+4*T+2:n 


EA+17+29T+2en 


EA+19+2*T+2en 


EA+16+T+2:n 


EA+19+2*T+2en 


EA+16+T+2:n 


reg, imm8 


9+2en 


9+2en 


9+2en 


9+2en 


9+2en 


9+2en 


9+2en 


9+2en 


mem, imm8s 


shift amount 


MLO MI] CO] MI] O}LOILO! MI] OC] OO] Oo; M] CO] O]O] MI] OC] MH] OO] MI] OC] CO} CO] HM] OC] MM] CO] NM!OC 


EA+13+2¢T+2en 


EA+11+T+2en 


EA+17+4°T+2:n 


EA+13+2°T+2:n 


EA+15+2°T+2en 


EA+12+T+2en 


EA+15+2¢T+2en 


EA+12+T+2en 
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Table 2-8. Number of Instruction Execution Clocks (12/14) 


Number of 
word 
transfers 


V25, V25+ 


V35, V35+ 


Byte processing 


Word processing 


Byte processing 


Word processing 


Internal RAM 
access enabled 


8 


Internal RAM 
access disabled 


8 


Internal RAM 
access enabled 


8 


Internal RAM 
access disabled 


8 


Internal RAM 
access enabled 


8 


Internal RAM 
access disabled 


8 


Internal RAM 
access enabled 


8 


Internal RAM 
access disabled 


8 


mem, 1 


EA+1442-T 


EA+12+T 


EA+18+4-T 


EA+144+2°T 


EA+164+2°T 


EA+13+T 


EA+16+2°T 


EA+13+T 


reg, CL 


11+2°n 


11+2*n 


11+2*n 


11+2:n 


11+2°n 


11+2*n 


11+2*n 


11+2¢n 


mem, CL 


EA+17+2*T+2en 


EA+15+T+2en 


EA+21+4°T+2en 


EA+17+2°T+2:n 


EA+19+2°T+2en 


EA+16+T+2:n 


EA+19+2°T+2en 


EA+16+2°T+2en 


reg, imm8 


9+2en 


9+2en 


9+2en 


9+2en 


9+2en 


9+2en 


9+2en 


9+2en 


mem, imm8 


EA+13+2*T+2en 


EA+11+T+2en 


EA+17+4°T+2en 


EA+13+2°T+2:n 


EA+15+2*T+2en 


EA+12+T+2:n 


EA+15+2°T+2en 


EA+12+T+2en 


SHRANote 1 


reg, 1 


8 


8 


8 


8 


8 


8 


8 


8 


mem, 1 


EA+144+2-T 


EA+12+T 


EA+18+4-T 


EA+144+2>T 


EA+164+2°T 


EA+13+T 


EA+16+2°T 


EA+13+T 


reg, CL 


11+2°n 


11+2*n 


11+2¢n 


11+2*n 


11+2*n 


11+2°n 


11+2*n 


11+2¢n 


mem, CL 


EA+17+2*T+2en 


EA+15+T+2en 


EA+21+4°T+2:n 


EA+17+2°T+2:n 


EA+19+2*T+2en 


EA+16+T+2:n 


EA+19+2*T+2en 


EA+16+T+2en 


reg, imm8 


9+2en 


9+2en 


9+2en 


9+2en 


9+2en 


9+2en 


9+2en 


9+2en 


mem, imm8s 


EA+13+2*T+2en 


EA+11+T+2en 


EA+17+4°T+2en 


EA+13+2°T+2:n 


EA+15+2*T+2en 


EA+12+T+2:n 


EA+15+2*T+2en 


EA+12+T+2en 


SS: 


None 


CO] NM] SO] MIO] M] OC] MM] CO] M/C] M!O 


2 


2 


2 


2 


2 


2 


2 


2 


STM Note 2 


[DS1-spec:]dst-block 


1x rep 


16+(84T)>n 


16+(64T)>n 


16+(10+2*T)en 


16+(6+2T)en 


16+(9+T)en 


16+(7+T)en 


16+(94T)>n 


16+(54T)>n 


(1) Note 3 


12+T 


10 


1442°T 


10 


13+T 


10 


13+T 


10 


STMBNote 2 


None 


1x rep 


16+(84+T)en 


16+(6+T)>n 


16+(10+2*T)en 


16+(6+2T)en 


16+(94T)>n 


16+(7+T)-n 


16+(94T)>n 


16+(5+T)-n 


(1) Note 3 


12+T 


10 


1442°T 


10 


13+T 


10 


13+T 


10 


STMW 


Note 2 


None 


1x rep 


16+(84+T)en 


16+(6+T)>n 


16+(10+2*T)en 


16+(6+2°T)en 


16+(9+T)>n 


16+(7+1)n 


16+(9+T)-n 


164(5+T)-n 


(1) Note 3 


12+T 


10 


1442°T 


10 


134+T 


10 


134+T 


10 


STOP 


None 


SUB 


reg, reg’ 


2 


2 


2 


2 


2 


2 


2 


2 


mem, reg 


EA+8+2°T 


EA+6+T 


EA+12+4-T 


EA+8+2¢T 


EA+10+2°T 


EA+7+T 


EA+10+2°T 


EA+7+T 


reg, mem 


EA+6+T 


EA+6+T 


EA+8+2¢T 


EA+8+2¢T 


EA+7+T 


EA+7+T 


EA+7+T 


EA+7+T 


reg, imm 


5 


5 


6 


6 


5 


5 


6 


6 


mem, imm 


EA+9+2eT 


EA+7+2¢T 


EA+1444¢T 


EA+10+4+T 


EA+114+2°T 


EA+9+2¢T 


EA+12+2°T 


EA+8+2°T 


acc, imm 


5 


5 


5 


5 


Notes 1. 


Pon 
3 


[DS1-spec:]dst-string, 
[Seg-spec:]src-string 


224(27+3eT)*m 


224(25+3eT)>m 


22+(30+3-T)+m 


224(28+3+T)*m 


None 


—~ 3 5 


— 


shift amount 


number of repeats (n = 1) 


applicable to only one processing 


number of BCD digits x 1/2 


224(27+3eT)*m 


224(25+3eT)*m 


224(30+3-T)*m 


224(28+3+T)*m 
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Table 2-8. Number of Instruction Execution Clocks (13/14) 


V25, V25+ 


V35, V35+ 


Byte processing 


Word processing 


Byte processing 


Word processing 


Internal RAM 
access enabled 


2 


Internal RAM 
access disabled 


2 


Internal RAM Internal RAM 
access enabled | access disabled 


2 2 


Internal RAM 
access enabled 


2 


Internal RAM 
access disabled 


2 


Internal RAM 
access enabled 


2 


Internal RAM 
access disabled 


2 


mem, reg 


EA+8+2¢T 


EA+6+T 


EA+12+4°T EA+8+2°T 


EA+10+2°T 


EA+7+T 


EA+10+2°T 


EA+7+T 


reg, mem 


EA+6+T 


EA+6+T 


EA+8+2¢T EA+8+2°T 


EA+7+T 


EA+7+T 


EA+7+T 


EA+7+T 


reg, imm 


5 


5 


6 6 


5 


5 


6 


6 


mem, imm 


EA+9+2¢T 


EA+7+2¢T 


EA+144+4¢T | EA+10+4-T 


EA+114+2°T 


EA+9+2eT 


EA+12+2°T 


EA+8+2°T 


acc, imm 


5 


5 


6 6 


5 


5 


6 


6 


reg, reg’ 


4 


4 


4 4 


4 


4 


4 


4 


mem, reg 


EA+8+T 


EA+8+T 


EA+10+2°T EA+10+2°T 


EA+12+T 


EA+12+T 


EA+114+2°T 


EA+114+2°T 


reg, mem 


EA+8+T 


EA+8+T 


EA+10+2°T EA+10+2°T 


EA+12+T 


EA+12+T 


EA+114+2°T 


EA+114+2°T 


reg, imm 


7 


7 


8 8 


7 


7 


8 


8 


mem, imm 


EA+11+T 


EA+11+T 


EA+114+2°T EA+114+2°T 


EA+9+T 


EA+9+T 


EA+10+T 


EA+10+T 


acc, imm 


5 


5 


6 6 


5 


5 


6 


reg8, CL 


7 


7 


7 


7 


mems, CL 


EA+11+T 


EA+11+T 


EA+12+T 


EA+12+T 


reg16, CL 


v4 7 


7 


mem16, CL 


EA+13+2°T EA+134+2°T 


EA+12+T 


reg8, imm3 


6 


6 


6 


6 


memé, imm3 


EA+8+T 


EA+8+T 


EA+9+T 


EA+9+T 


reg16, imm4 


6 6 


6 


mem16, imm4 


EA+10+2°T EA+10+2°T 


EA+9+T 


src-table 


None 


None 


regi6 


20 20 


20 


reg, reg’ 


3 3 


3 


mem, reg 


EA+10+2°T 


EA+8+2¢T 


EA+144+4¢T | EA+10+4-T 


EA+124+2°T 


EA+9+T 


EA+124+2°T 


EA+9+T 


reg, mem 


EA+10+2°T 


EA+8+2¢T 


EA+14+4¢T | EA+10+4-T 


EA+124+2°T 


EA+9+T 


EA+124+2°T 


EA+9+T 


AW, reg16 


4 4 


4 


4 


reg16, AW 


COlS/OV NMI MIO} O] >] >=] A] Ft} oOo; Of] CO] ALO; OT;o;o]; Ayo; rtflTeofloy; Oo; Myo; +-]/ ni o 


4 4 


4 


4 
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Table 2-8. Number of Instruction Execution Clocks (14/14) 


Number of 
word 
transfers 


V25, V25+ 


V35, V35+ 


Byte processing 


Word processing 


Byte processing 


Word processing 


Internal RAM 
access enabled 


2 


Internal RAM 
access disabled 


2 


Internal RAM 
access enabled 


2 


Internal RAM 
access disabled 


2 


Internal RAM 
access enabled 


2 


Internal RAM 
access disabled 


2 


Internal RAM 
access enabled 


2: 


Internal RAM 
access disabled 


2 


mem, reg 


EA+8+2°T 


EA+6+T 


EA+124+4¢T 


EA+8+2¢T 


EA+10+2°T 


EA+7+T 


EA+10+2°T 


EA+7+T 


reg, mem 


EA+6+T 


EA+6+T 


EA+8+2¢T 


EA+8+2°T 


EA+7+T 


EA+7+T 


EA+7+T 


EA+7+T 


reg, imm 


5 


5 


6 


6 


5 


5 


6 


6 


mem, imm 


EA+9+2eT 


EA+7+2¢T 


EA+1444¢T 


EA+10+4+T 


EA+114+2°T 


EA+9+2¢T 


EA+124+2°T 


EA+8+2¢T 


acc, imm 


5 


5 


6 


6 


5 


5 


6 


6 
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CHAPTER 3 ADDITIONAL INSTRUCTIONS V20/V30 


The instruction set of the V25/V35 family is upwardly compatible with the instruction set of the V20/V30. This 
chapter describes the additional instructions of the V20/V30 family. 


(1) Conditional branch instruction 


¢ BTCLR......... Special function register bit test instruction 
When this instruction is executed and if a bit of a specified special function register is 1, that 
bit is reset to 0, and execution branches to a short-label described as the operand. If the bit 
is 0, the instruction next to this instruction is executed. The contents of the PSW are not 
affected. 


(Format) Operand 
Mnemonic Special function Special function Branch 


register address | register bit destination 


short-label 


(2) Interrupt instructions 
* RETRBI ....... Register bank restore instruction 


This instruction is used to restore from an interrupt processing routine using the register bank 
switching function. It cannot be used to restore from a vector interrupt. 


¢ FINT oe. Instruction that informs interrupt controller of end of interrupt processing 


Execute this instruction before the instruction that restores execution from interrupts except 
NMI, INT, and software interrupt. Do not use this instruction to restore from NMI, INT, or 
software interrupt. 
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(3) CPU control instruction 


¢ STOP .......... Sets STOP status 


roma 


(4) Register bank switching instructions 


* BRKGS ........ Register bank switching instruction 
When this instruction is executed, the register bank specified by the lower 3 bits of the 16-bit 
register described as the operand is selected. Execution branches to an address indicated 
by the PS and vector PC stored in advance to the newly selected register bank. To restore 
from the new register bank, use the RETRBI instruction. 


* TSKSW ........ Register bank switching instruction 


Like the BRKCS instruction, this instruction switches the register bank and branches execution 
to the address obtained from PS stored in advance to the new register bank and PC save area. 


(5) Data transfer instruction 


* MOVSPA ..... SS, SP transfer instruction 
This instruction transfers the values of SS and SP of the old register bank to SS and SP of 
the newly selected register bank. 
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* MOVSPEB ..... SS, SP transfer instruction 
Transfers the values of SS and SP of the current register bank to SS and SP of the newly 
selected register bank indicated by the lower 3 bits of the 16-bit register described as the 
operand. 


In addition to the above instructions, keep in mind the following points when executing the following instructions 
of the V25/V35 family: 


¢ I/O instructions (IN, OUT) and primitive I/O instructions (INM, OUTM) 
These instructions are not executed but an interrupt occurs if the IBRK flag of the PSW is reset to 0. Set 


the IBRK flag to 1 before executing these instructions. 


* FPO1, FPO2 
These instructions are not executed but an interrupt occurs. 
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APPENDIX A INSTRUCTION MAP 


[Legend] Lower nibble (Table A-1: lower 4 bits of first byte, 
Table A-3: lower 4 bits of second byte) 


Mnemonic 


eats Lae 


Condition included in op code (Refer to below.) 


Higher nibble (Table A-1: upper 4 bits of first byte, Table A-3: upper 4 bits of second byte) 


[Condition included in op code] 


b : performs byte operation 

d : uses direct addressing 

f : accompanies read operation of register in CPU 
i : uses immediate data 

ia : uses immediate data and writes to accumulator 
id : uses indirect addressing 

| : accompanies control between segments 

m : uses memory data 

reg8: uses 8-bit register 

rm : has effective address field in second byte 

s : uses sign-extended 16-bit immediate data 
sr: uses segment register 

t : write operation to register in CPU 

Vv : specifies port number indirectly 

w _:_ performs word operation 


For conditions other than those shown above, refer to Table 2-4 Legend of Instruction Formats and Operation 
Descriptions. 
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Table A-1. Instruction Map 


ADD ADD 


b,t,rm | b,ia 
ADDC ADDC 


b,t,rm b,ia 
AND AND 


b,t,rm | b,ia 
XOR XOR 
b,t,rm |w,t,rm b,ia 
INC INC INC 
pw [Bw |sP 
PUSH |PUSH |PUSH 


DW BW SP 
CHKIND | Undefined | REPNC 


BC 
BL 


TEST 


b,rm sr,f,rm sr,t.rm 
XCH 
SP AH,PSW 
MOVBK |MOVBK | CMPBK | CMPBK CMPM 
MOVBKB | MOVBKB | CMPBKB} CMPBKB CMPMB 
MOVBKW | MOVBKW| CMPBKW| CMPBKW CMPMW 


b,i,rm rr 
CVTBD Undefined] TRANS 
TRANSB 


BUSLOCK |undetinea | REPNE| 
REPNZ 


Caution : Instructions of Group 1, Group 2, Imm, and Shift are determined by bits 3-5 of second byte 
of op code (refer to Table A-2). 
Instructions of Group 3 are determined by second byte of op code (refer to Table A-3). 
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Table A-2. Group1, Group2, Imm, Shift Code Table 


Undefined 


Undefined 


Undefined 


Note Bits 5 to 3 of second byte 


Table A-3. Group3 Code Table 


1xH TEST1]TEST1/CLR1 |CLR1 |SET1 |SET1 | NOT1 | NOT1 |TEST1/TEST1} CLR1 |CLR1 |SET1 |SET1 |NOT1 |NOT1 


b Ww b lw b Ww b Ww i,b i,w i,b i,w i,b i,w i,b i,w 
2xH ADD4S) SUB4S MOVSPA | CMP4S| ROL4 ROR4 BRKCS 
3xH INS EXT INS EXT 
reg8 reg8 i i 
9xH RETRBI | FINT TSKSW | MOVSPB BTCLR STOP 


Remark Blank indicates undefined code. 
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APPENDIX B CORRESPONDENCE OF MNEMONICS TO uPD8086 AND 8088 


The instruction set of the V25/V35 Family is upwardly compatible with the w~PD8086 and 8088 at the object code 
level. 
Table B-1 shows the correspondence of mnemonics between the V25/V35 Family and u.PD8086 and 8088. 
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uPD8086, 
8088 


Remark 
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Table B-1. Mnemonic Correspondence with u.PD8086 and 8088 


V25/V35 
Family 


ADJBA 
CVTDB 
CVTBD 
ADJBS 
ADDC 
ADD 
AND 
CALL 
CVTBW 
CLR1 CY 
CLR1 DIR 
DI 

NOT1 CY 
CMP 
CMPBK/ 
CMPBKB/ 
CMPBKW 
PS: 
CVTWL 
ADJ4A 
ADJ4S 
DEC 
DIVU 
DSO: 
DS1: 
FPO1 


BRK 3 
BRKV 
RETI 

BH 
BNC/BNL 
BC/BL 


uPD8086 
8088 


V25/V35 
Family 
BNH 
BC/BL 
BCWZ 
BE/BZ 
BGT 
BGE 
BLT 
BLE 
BR 
BNH 
BC/BL 
BNC/BNL 
BH 
BNC/BNL 
BNE/BNZ 
BLE 
BLT 
BGE 
BGT 
BNV 
BPO 
BP 
BNE/BNZ 
BV 
BPE 
BPE 
BPO 
BN 
BE/BZ 
MOV AH,PSW 
MOV DSO, 
LDEA 
MOV DS1, 
BUSLOCK 
LDM/LDMB/ 
LDMW 
DBNZ 
DBNZE 


: no corresponding instruction 


uPD8086, 
8088 
LOOPNE 
LOOPNZ 
LOOPZ 
MOV 
MOVS 
MOVSB 
MOvsW 
MUL 
NEG 
NOP 
NOT 
OR 
OUT 
POP 
POPF 
PUSH 
PUSHF 
RCL 
RCR 
REP 
REPE 
REPNE 
REPNZ 
REPZ 
RET 
ROL 
ROR 
SAHF 
SAL 
SAR 
SBB 
SCAS 


V25/V35 

Family 
DBNZNE 
DBNZNE 
DBNZE 
MOV 
MOVBK 
MOVBKB 
MOVBKW 
MULU 
NEG 
NOP 
NOT 
OR 
OUT 
POP 
POP PSW 
PUSH 
PUSH PSW 
ROLC 
RORC 
REP 
REPE 
REPNE 
REPNZ 
REPZ 
RET 
ROL 
ROR 
MOV PSW,AH 
SHL 
SHRA 
SUBC 
CMPM/ 
CMPMB/ 
CMPMW 
SHL 
SHR 
SS: 
SET1 CY 


uPD8086, 
8088 


V25/V35 

Family 
SET1 DIR 
El 
STM/STMB/ 
STMW 
SUB 
TEST 
POLL 
XCH 
TRANS 
TRANSB 
XOR 
ADD4S 
BRKCS 
BTCLR 
CHKIND 
CMP4S 
DISPOSE 
EXT 
FINT 
FPO2 
INM 
INS 
MOVSPA 
MOVSPB 
OUTM 
PREPARE 
REPC 
REPNC 
RETRBI 
ROL4 
ROR4 
STOP 
SUB4S 
TEST1 
TSKSW 


APPENDIX C NUMBER OF PROGRAM EXECUTION CLOCKS 


Strictly speaking, the number of execution clocks of the V25/V35 family varies, as described below, depending 
on the processing status of the pipeline. It is extremely difficult to predict the operation of the CPU pipeline. Desk- 
top calculation of the number of execution clocks of the program is accordingly difficult. Actually measure the program 
execution time by using an in-circuit emulator. 

This appendix describes the CPU pipeline of the V25/V35 family. 


C.1 Synchronous Pipeline 


The CPU pipeline of the V25/V35 family is of the synchronous type in which each unit is synchronized with the 
others for operation. When one pipeline processing for the units that are simultaneously activated has been 
completed, the next pipeline processing is activated at once. 

Each instruction of the V25/V35 family is executed by using a combination of pipeline stages each dissipating 2 
to 4 clocks. Therefore, the number of instruction execution clocks of the execution unit differs depending on the 
processing status of the other units. 

For example, even if one pipeline stage of the execution unit ends in 2 clocks, if the processing time of the bus 
control unit which is activated at the same time is 3 clocks, there is a wait time of 1 clock before the execution unit 
proceeds to the next pipeline stage. 

In this case, the number of execution clocks is 1 clock more than that indicated in Table 2-8 Number of Instruction 
Execution Clocks. 


Example: V25 


The movement of the pipeline when the following instructions are executed is described. 


5 
MOV mem, reg ... <1> 


ADD reg, reg’... <2> 
MOV reg,mem ... <3> 


5 


In this example, the following conditions are assumed: 
« Prefetch cycle: 2 clocks (0 wait) 
« Memory read/write: 3 clocks (1 wait) 
« Internal RAM access disabled 
« When the prefetch queue always has a vacancy of 1 byte or more 
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Internal clock 


<1> <2> <3> Next 


pecoder MOV mem, reg ~ ADD reg, reg’) MOV reg, mem instruction 
EXU Previous <1> <1> <2> A <3> e. _ <3> 
instruction] EA calculation | reg—>BCU | regcreg+reg' EA calculation reg¢-BCU 


<1> <3> 
PAU = i PA = - PA = e 
calculation calculation 


<1> <3> 


mn 
mn 
iv] 
nN 
mn 
iv] 
mn 
mn 


BCU : F 
Memory write Memory write 


—=>__ 


1 pipeline stage 


A : BCU waits for completion of pipeline stage (this affects the number of instruction execution 
clocks of the EXU). 
B : EXU waits for completion of pipeline stage (this does not affect the number of instruction 


execution clocks of the EXU). 


Remark EXU : execution unit 
PAU : physical address unit 
BCU : bus control unit 
F : prefetch 


C.2 Forced Prefetch Cycle 


The V25/V35 family is provided with a 6-byte prefetch queue. Usually, an op code is prefetched if there is a vacancy 
of 1 byte or more in the queue. 

If the instruction code in the queue is 2 bytes or less, and if no op code is prefetched, the next pipeline stage aborts 
instruction execution, and a prefetch cycle is forcibly activated until an op code of 3 bytes or more is stored in the 
prefetch queue. 

If the addresses of a branch or CALL instruction are not contiguous, the contents of the prefetch queue are cleared, 
2 bytes of the op code at the new location are fetched, and instruction execution is started. 

For details on the CPU function, refer to the User’s Manual — Hardware of each product. 
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This appendix describes how to develop a program for the V25/V35 family by using an 86 C compiler and assembler 
manufactured by another maker. 


D.1 


(1) 


(2) 


(3) 


C Language 


V25/V35 family original instructions 

Because the V25/V35 family is upwardly compatible with the V20/V30, 86 C compilers of other makers can 
be used. 

To use the eight original instructions of the V25/V35 family, call functions created with an assembler. If the 
C compiler to be used can execute in-line expansion, the original instructions of the V25/V35 family can be 
described in the C source. 


Special function registers 
The special function registers (SFRs) are mapped on memory and can be manipulated through reference or 
assignment by using pointer variables. 


Example: — struct IDB “sfradr; 
sfradr = setidb (Oxfe); /* setidb function sets value to idb register and returns 
sfr location address */ 
sfradr-> portO = 0x10; 


Register bank manipulation 
Because the register bank is mapped on memory, it can be manipulated through reference and assignment 
by using pointer variables. 


Example: — struct REGBNK “bnk; 
long tmp; 
bnk = (struct REGBNK *) BNK_ADR; 
tmp = (long) int_handler; /* int_handler is a function */ 
bnk. vec_pc = (int) (tmp & OxOOOOffff); 
bnk. ps = (int) ((tmp & Oxffff0000)>>16); 
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D.2 Assembler 


(1) V25/V35 original instructions 
The V25/V35 original instructions are described by using the macro function. 


Example: BTCLR NO_PO 7 dummy 


dummy: nop 


(2) Special function register 


The special function registers (SFRs) are manipulated like in C language by declaring structures. 


Example: MOV al, sfr. pO 


D.3. Example of Include File/Macro File 


Examples of describing a C language header file and assembler macro file are shown on the following pages. 


When the list shown on the following pages is created, include the C language file when the C language is used. 
When the assembler is used, include the assembler file. 


Cautions 1. The C language header file is for the V25/V35 on the list shown on the following pages, and 
the assembler header file is for the V25+/V35+. 
To develop a program for the V25+/V35+ in C language, modify the C language header file 
for the V25/V35 to that for the V25+/V35+. 
To develop a program for the V25/V35 in assembler, modify the assembler file for the V25+/ 
V35+ to that for the V25/V35. 
Modify the members of the special function register (SFR) structure. 

2. The list shown on the following pages has not been strictly tested. Therefore, thoroughly 
evaluate the list with the compiler to be used. Especially, a compiler that performs 
optimization may interpret assignment of a value to an SFR (especially if the value is not 
referenced) as a redundant instruction, and may not generate codes. 
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/* 


*/ 
struct 


THIS STRUCTURE IS DEFINED TO THE SPECIAL FACULTY REGISTER OF V25/V35. 


DATE 08 JULY88 


Copyright (C) NEC Corporation 1988 


port0; 
portm0; 
portmcO; 
dummy 1 [5]; 
port; 
portm1; 
portmc1; 
dummy2[5]; 
port2; 
portm2; 
portmc2; 
dummy3[37]; 
portT; 
dummy4[2]; 
portmT; 
dummy5[4]; 
intm; 
dummy6{[3]; 
ems0O; 
ems1; 
ems2; 
dummy7[5]; 
exic0; 
exict; 
exic2; 
dummy8[1 7]; 
rxb0; 
dummy9; 
txb0; 
dummy10[2]; 
srms0; 
stms0; 
dummy1 1; 
scm0; 

scc0; 

brg0; 

sce0; 

seicO; 
sricO; 

stic0; 
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char dummy1 2; 
char rxb1; 

char dummy13; 
char txb1; 

char dummy 1 4[2]; 
char srms1; 

char stms1; 

char dummy15; 
char scm1; 

char scc1; 

char brg1; 

char sce1; 

char seict; 

char srict; 

char stic1; 

char dummy16; 
int tm0; 

int md0; 

int dummy1 7[2]; 
int tm1; 

int md1; 

INT dummy 1 8[2]; 
char tmcO; 

char tmc1; 

char dummy1 9[2]; 
char tmms0; 

char tmms1; 

char tmms2; 

char dummy20[5]; 
char tmic0; 

char tmic1; 

char tmic2; 

char dummy21; 
char dmaco; 

char dmam0; 
char dmact; 

char dmam1; 
char dummy22[8]; 
char dicO; 

char dic; 

char dummy23[50]; 
char stbc; 

char rfm; 

char dummy24[6]; 
int wtic; 

char flag; 

char prc; 

char tbic; 
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char dummy25[15]; 


char ispr; 
char dummy26[2]; 
char idb; 
} *sfr; 
y* 
THIS DEFINE NAME IS SPECIAL FACULTY RGISTER NAME. 
DATE 22 AUG 88 
Copyright (C) NEC Corporation 1988 
*/ 
#define PO sfr->port0 
#define PMO sfr->portm0 
#define PMCO sfr->portmcO 
#define P1 sfr->port1 
#define PM1 sfr->portm1 
#define PMC1 sfr->portmc1 
#define P2 sfr->port2 
#define PM2 sfr->portm2 
#define PMC2 sfr->portmc2 
#define PT sfr->portT 
#define PMT sfr->portmT 
#define INTM sfr->intm 
#define EMSO sfr->emsO 
#define EMS1 sfr->ems1 
#define EXICO sfr->exicO 
#define EXIC1 sfr->exict 
#define EXIC2 sfr->exic2 
#define RXBO sfr->rxb0 
#define TXBO sfr->txb0 
#define SRMSO sfr->srms0O 
#define STMSO sfr->stmsO 
#define SCMO sfr->scm0 
#define SCCO sfr->sccO 
#define BRGO sfr->brg0 
#define SCEO sfr->sce0 
#define SEICO sfr->seicO 
#define SRICO sfr->sricO 
#define STICO sfr->sticO 
#define RXB1 sfr->rxb1 
#define TXB1 sfr->txb1 
#define SRMS1 sfr->srms1 
#define STMS1 sfr->stms1 
#define SCM1 sfr->scm1 
#define SCC1 sfr->scc1 
#define BRG1 sfr->brg1 
#define SCE1 sfr->sce1 
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#define SEIC1 sfr->seict 
#define SRIC1 sfr->sric1 
#define STIC1 sfr->stic1 
#define TMO sfr->tm0 
#define MDO sfr->md0 
#define TM1 sfr->tm1 
#define MD1 sfr->md1 
#define TMCO sfr->tmc0O 
#define TMC1 sfr->tmc1 
#define TMMSO sfr->tmms0O 
#define TMMS1 sfr->tmms1 
#define TMMS2 sfr->tmms2 
#define TMICO sfr->tmicO 
#define TMIC1 sfr->tmic1 
#define TMIC2 sfr->tmic2 
#define DMACO sfr->dmacO 
#define DMAMO sfr->dmam0 
#define DMAC1 sfr->dmac1 
#define DMAM1 sfr->dmam1 
#define DICO sfr->dicO 
#define DIC1 sfr->dic1 
#define STBC sfr->stbc 
#define RFM sfr->rfm 
#define WTC sfr->wtc 
#define FLAG sfr->flag 
#define PRC sfr->prc 
#define TBIC sfr->tbic 
#define ISPR sfr->ispr 
#define IDB sfr->idb 


eae | 
y* 
THIS DEFINE NAME ARE FUNCTIONS TO GIVE ACCESS 
TO SPECIAL FACULTY REGISTER 
DATE 22 AUG 88 
Copyright (C) NEC Corporation 1988 
aL 


#define c_dis0() (SEICO |=0x40) 
#define c_dis1() (SEIC1 |=0x40) 
#define c_ena0() (SEICO &=0xbf) 
#define c_enai() (SEIC1 &=0xbf) 
#define c_rdis0O() (SRICO |=0x40) 
#define c_rdis1() (SRIC1 |=0x40) 
#define c_rena0() (SRICO &=Oxbf) 
#define c_rena1() (SRIC1 &=0xbf) 
#define c_read0() (RXBO) 

#define c_read1() (RXB1) 

#define c_tdis0() (STICO |=0x40) 

#define c_tdis1() (STIC1 |=0x40) 
#define c_tena0() (STICO &=0xbf) 
#define c_tena1() (STIC1 &=0xbf) 
#define c_trnsO(data) (TXBO = data) 
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#define 
#define 
#define 
#define 
#define 
#define 
#define 
#define 
#define 
#define 
#define 
#define 
#define 
#define 
#define 
#define 
#define 
#define 
#define 
#define 
#define 
#define 
#define 
#define 
#define 
#define 
#define 
}* 

*/ 

#define 
#define 


struct 


c_trns1 (data) 
c_tstrt0() 
c_tstrt1() 
c_tstop0 
c_tstop1 
d_disa0O 
d_disa1 


P_readt0() 
p_writeO(data) 
p_write1 (data) 
t_disa0() 
t_disa1() 
t_ena0() 
t_enal() 
t_start0( 
t_start1( 
t_stop0 
t_stop1 
d_hold0() 
d_hold1() 
d_start0() 
d_start1() 


) 
) 
() 
() 


ON 
OFF 


REGBNK { 

int reserve; 
int vec_pc; 
int save_psw; 
int save_pc; 
int ds0; 

int SS; 

int ps; 

int ds1; 

int iy; 

int ix; 

int bp; 

int sp; 

int bw; 

int dw; 

int cw; 

int aw; 


TMICO &=0x40) 

TMIC1 &=0x40) 

TMCO |=0x80) 

TMC1 |=0x80) 

TMCO &=0x7f) 

TMC1 &=0x7f) 

DMAMO =(DMAMO | 0x08) & Oxfc) 
DMAM1 =(DMAM1 | 0x08) & Oxfc) 
DMAMO =DMAMO | 0xc) 

DMAM1 =DMAM1 | 0xc) 


(TXB1 = data) 
(SCMO |=0x40) 
(SCM1_ |=0x40) 
(SCMO &=O0xbf) 
(SCM1 &=O0xbf) 
oe |=0x40) 
(DIC1 |=0x40) 
ae &=0xbf) 
(DIC1 &=Oxbf) 
(PO) 

(P1) 

(P2) 

(PT) 

(PO =data) 
(P1 =data) 
(TMICO |=0x40) 
(TMIC1 |=0x40) 
( 

( 

( 

( 

( 

( 

( 

( 

( 

( 
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* 


* 


* 


Sample for V25 programing 
for MASM V5.1 
(C) NEC Corp. 1990 


KA KK KKK KKK KK KKK KAKA KIKI KA KKK AKIRA EKER ERE 


: SFR MACRO(for uPD70320) 


I III IO IO III IO III IO IOI I ITO III IO IO HI 


SFR_320 struc 
PO 
PMO 
PMCO 
DMY03 


Pt 
PM1 
PMC1 


DMYOB 
P2 
PM2 
PMC2 
DMY13 
PT 
DMY39 
PMT 


DMY3C 


INTM 
DMY41 


EMSO 
EMS1 
EMS2 


DMY47 
EXICO 
EXIC1 


EXIC2 
DMY4F 
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db 
db 
db 
db 


db 
db 
db 


db 


db 
db 
db 


db 


db 
db 
db 


db 


db 
db 


db 
db 
db 


db 


db 
db 
db 
db 


an Ny NV 


NN 


37 


: BYTE 
BYTE 
BYTE 
dup(?) 


; BYTE 
; BYTE 
; BYTE 


dup(?) 


: BYTE 
: BYTE 
: BYTE 


dup(?) 


; BYTE 
dup(?) 
; BYTE 


dup(?) 


BYTE 
dup(?) ; 


: BYTE 
j BYTE 
: BYTE 


dup(?) ; 


BYTE 
BYTE 
BYTE 
dup(?) ; 


1 xxFOOH 
1 xxFO1H 
1 xxFO2H 
1 xxFO8H 
1 xxFO9H 
1 xxFOAH 
1 xxF10H 
1 XxXF11H 
1 xxF12H 
1 XxF38H 
1 XxF3BH 
1 xxF40H 
BYTE 1 
1 XxF44H 
1 XxxF45H 
1 XxF46H 
BYTE 1 
1 xxF4CH 
1 xxF4DH 
1 xxF4EH 
BYTE 1 


xxF41H 


xxF47H 


xxF4FH 


HAKKAR KK KKK KK KK KK KKK IKK KKK IKI KK KIKI KKK IK KK IK IKI KK KIKI KK IKI KKK KIKI KK IK KKK IK KK KK RIK KIKI KI KK KAKI EKER AKER EKER 


* 


* 


* 


KH K KKK KK KKK KK KK KK KKK IKK KKK IKI KK KIKI KKK IK KKK IKI KK KIKI KK IK IK KKK IKK KERIKERI KKK KKK AK EK IKI KI KK KAKI KKK AKER EKER 
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RXBO 
DMY61 
TXBO 
DMY63 
SRMSO 
STMSO 


DMY67 


SCMO 
SCCO 
BRGO 
SCEO 
SEICO 
SRICO 
STICO 
DMY6F 


RXB1 
DMY71 
TXB1 
DMY73 
DMY74 
SRMS1 
STMS1 
DMY77 
SCM1 
SCC1 
BRG1 
SCE1 
SEIC1 
SRIC1 
STIC1 
DMY7F 


TMO 
MDO 
DMY84 
TM1 
MD1 
DMY8C 
TMCO 
TMC1 
DMY92 
TMMSO 
TMMS1 
TMMS2 
DMY97 


db 
db 
db 
db 
db 
db 


db 


db 
db 
db 
db 
db 
db 
db 
db 


db 
db 
db 
db 
db 
db 
db 
db 
db 
db 
db 
db 
db 
db 
db 
db 


dw 
dw 
db 
dw 
dw 
db 
db 
db 
db 
db 
db 
db 
db 


NYO NDNON VN VN VY 


NN 


ann NNN NY FP Vw FN YN 


; BYTE 1 xxF60H 
: BYTE 1 xxF61H 
: BYTE 1 xxF62H 
dup(?) ; BYTE 1 

: BYTE 1 xxF65H 
: BYTE 1 xxF66H 


j BYTE 1 xxF67H 


j BYTE 1 xxF68H 
; BYTE 1 xxF69H 
: BYTE 1 xxF6AH 
BYTE 1 xxF6BH 
; BYTE 1 xxF6CH 
; BYTE 1 xxF6DH 
; BYTE 1 xxF6EH 
: BYTE 1 XxF6FH 
; BYTE 1 xxF70H 
j BYTE 1 XxF71H 
; BYTE 1 XxF72H 
j BYTE 1 XxF73H 
: BYTE 1 XxF74H 
; BYTE 1 XxF75H 
; BYTE 1 XxF76H 
; BYTE 1 XxF77H 
j BYTE 1 xxF78H 
; BYTE 1 XxF79H 
: BYTE 1 xXxF7AH 
BYTE 1 xxF7BH 
; BYTE 1 xxF7CH 
; BYTE 1 xxF7DH 
; BYTE 1 xxF7EH 
: BYTE 1 XxXF7FH 


: WORD 1 xxF80H 
: WORD 1 xxF82H 
dup(?) ; BYTE 1 
: WORD 1 xxF88H 
; WORD 1 xxF8AH 
dup(?) ; BYTE 1 
; BYTE 1 xxF90OH 
; BYTE 1 xxF91H 
dup(?) ; BYTE 1 
; BYTE 1 xxF94H 
; BYTE 1 XXF95H 
; BYTE 1 XXF96H 
dup(?) ; BYTE 1 


xxF63H 


xxF84H 


XxF8CH 


xxF92H 


XXF97H 
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TMICO 
TMIC1 
TMIC2 
DMY9F 


DMACO 
DMAMO 
DMAC1 
DMAM1 
DMYA4 
DICO 
DIC1 
DMYAE 


STBC 
RFM 
DMYE2 
WTC 
DMYE9 
FLAG 
PRC 
TBIC 
DMYED 
ISPR 
DMYFD 
IDB 


SFR_320 ends 


NO_PO 
NO_PMO 
NO_PMCO 


NO_P1 
NO_PM1 
NO_PMC1 


NO_P2 
NO_PM2 
NO_PMC2 


NO_PT 
NO_PMT 
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db 
db 
db 
db 


db 
db 
db 
db 
db 
db 
db 
db 


db 
db 
db 
db 
db 
db 
db 
db 
db 
db 
db 
db 


EQU 
EQU 
EQU 


EQU 
EQU 
EQU 


EQU 
EQU 
EQU 


EQU 
EQU 


YN NN 


NNO Ve NNN NN ON NY 


00h 
Oth 
02h 


08h 
09h 
Oah 


010h 
011h 
012h 


038h 
O3bh 


KA KK KKK KKK IKK KKK KKK KIKI KEK ERIKA KK KAKA EKER KE 


; * SFR Number for BTCLR instruction 


KA KK KKK KKK KKK KK KKK KK EKA K EKER IKK KARE KE 


XXF9CH 
xxFODH 
xxF9EH 
XxFOFH 


co 


xxFAOH 
xxFA1H 
xxFA2H 
xxFA3H 
BYTE 1 
1 xxFACH 
1 xxFADH 
BYTE 1 


a eo 


1 xxFEOH 
1 xxFE1H 
BYTE 1 
xxFE8H 
xxFEQH 
xxFEAH 
xxFEBH 
xxFECH 
BYTE 1 
1 xxFFCH 
BYTE 1 
1 xxFFFH 


cee ak, FE a Ga 


xxFA4H 


xxFAEH 


xxFE2H 


xxFEDH 


xxFFDH 
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NO_INTM 

NO_EMSO 
NO_EMS1 

NO_EMS2 
NO_EXICcO 
NO_EXIC1 
NO_EXxIC2 


NO_RXBO 
NO_TXBO 
NO_SRMSO 
NO_STMSO 
NO_SCMO 
NO_SCCO 
NO_BRGO 
NO_SCEO 
NO_SEICO 
NO_SRICO 
NO_STICO 


NO_RXB1 
NO_TXB1 
NO_SRMS1 
NO_STMS1 
NO_SCM1 
NO_SCC1 
NO_BRG1 
NO_SCE1 
NO_SEIC1 
NO_SRIC1 
NO_STIC1 


NO_TMO 
NO_MDO 
NO_TM1 
NO_MD1 
NO_TMCO 
NO_TMC1 
NO_TMMSO 
NO_TMMS1 
NO_TMMS2 
NO_TMICO 
NO_TMIC1 
NO_TMIC2 


NO_DMACO 
NO_DMAMo 
NO_DMAC1 


EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 


EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 


EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 


EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 


EQU 
EQU 
EQU 


040h 
044h 
045h 
046h 
04ch 
04dh 
04eh 


060h 
062h 
065h 
O66h 
068h 
069h 
06ah 
O6bh 
O6ch 
O6dh 
06eh 


070h 
072h 
075h 
076h 
078h 
079h 
07ah 
07bh 
07ch 
07dh 
07eh 


080h 
082h 
088h 
08ah 
090h 
091h 
094h 
095h 
096h 
09ch 
O9dh 
09eh 


Oa0h 
Oath 
Oa2h 
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NO_DMAM1 EQU Oa3h 
NO_DICO EQU Oach 
NO_DICI EQU Oadh 
NO_STBC EQU OeOh 
NO_RFM EQU Oeth 
NO_WTC EQU Oe8h 
NO_FLAG EQU Oeah 
NO_PRC EQU Oebh 
NO_TBIC EQU Oech 
NO_ISPR EQU Ofch 
NO_IDB EQU Offh 


KA K KKK KK KKK KKK KKK KK KERIKERI KERR K 


V25/V35 Extend instructions 


KA K KKK KK KKK KKK KIRK EKA KEK ERIE KARR KEE K 
e] 


BTCLR macro sfr,imm3,br_label 


db Ofh,9ch 
db sfr,imm3,offset br_label - $ -1 
endm 


RETRBI macro 


db Ofh,91h 
endm 

FINT macro 
db Ofh,92h 
endm 


STOP macro 
db Ofh,9eh 
endm 


BRKCS macro regi6 


ifidni <reg16>,<ax> 3; If reg16 is ax or AX 
db Ofh,2dh,0cOh 

endif 

ifidni <reg16>,<bx> 3; If reg16 is bx or BX 
db Ofh,2dh,0c3h 

endif 

ifidni <reg16>,<cx> ;; if reg16 is cx or CX 
db Ofh,2dh,0cith 

endif 

ifidni <reg16>,<dx> if regi6 is dx or DX 
db Ofh,2dh,0c2h 
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endif 


TSKSW 


ifidni 


endif 
ifidni 


endif 
ifidni 


endif 
ifidni 


endif 


MOVSPA 


MOVSPB 
ifidni 


endif 
ifidni 


endif 
ifidni 


endif 
ifidni 


endif 


endm 


macro regi6 


<reg16>,<ax> 3; If reg16 is ax or AX 
db Ofh,94h,0f8h 

<reg16>,<bx> 3; If reg16 is bx or BX 
db Ofh,94h,Offh 

<reg16>,<cx> ;; if reg16 is cx or CX 
db Ofh,94h,0f9h 

<reg16>,<dx> 3; If reg16 is dx or DX 
db Ofh,94h,O0fah 

endm 

macro 

db Ofh,25h 

endm 


macro regi6 


<reg16>,<ax> 3; If reg16 is ax or AX 
db Ofh,95h,0f8h 

<reg16>,<bx> ;; If reg16 is bx or BX 
db Ofh,95h,Offh 

<reg16>,<cx> ;; if reg16 is cx or CX 
db Ofh,95h,0f9h 

<reg16>,<dx> 3; If reg16 is dx or DX 
db Ofh,95h,0fah 

endm 
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[Data transfer] [Primitive I/O] 

LD EAS occ: ceet yet 8 oth ested ertnesiaet eens 114 UNM 2 sceciezncie doce gece cance Gadel sioiecteceenieanet aceehe edad 110 
MOM cs. Aes toc cg Shake Goch t2 08 soe? A AP Reet 117 QUT Mis: beeesecetess ieee hecees prot ede deste ee dtl 140 
MOVSPAs excite ies eats 123 
MOVSPB i re2c35 dort holed aie eh ce 124 [Addition/subtraction] 
TRANS &ofciteeeetc eigen Leena 195 ADD inpsciet beet ek sca A Atk OG teh a de 28 
TRAN SB pees eseersts coe eecteeedteds endive: eetectne haters 195 ADDG teh o ties se eee ote ie ome 32 
MG ee ce Rees ears os nada oth at a eh ltd aoe ahd as 2 197 SUB steered cose ied oh 20 ta ose eae ah ed att 183 
SUBGC sistance A 189 
[Repeat prefix] 

REP ein ee 149 [BCD operation] 
REP Crees erties he ites hereh deuce: 151 ADDS erehi28. 8 eeiereetie arte huh aeon 30 
PEPE reo stiaccedceivesat nec eter sie Fey ee elena Masts 149 COMPASS eee eceeccecceecceeceecceceeeeeeeeeseeeaneeseenneeaees 75 
REPNG ir sich chest eet eee aiees ete 153 a ) A: eee er oe 163 
PREP cc- 244225 2c Sabtess Bee che tenieeee dre capaho tle 155 ROR A Sisces, ccoteressciee dee teet seen he 169 
REPNZ seieise ei sea eae 155 SUB4S) ecg ene ia see ia eet 187 
PREP Z. sscizesies eves ceacneh an ta dade tena ec dee tleten ates: 149 

[Increment/decrement] 

[Primitive block transfer] DE Givcvicriencetvicasccies ie geecttelestiasesetyetaacebeestenid 88 
GMPBK 23.2308. tiated ee 77 ING oes 2 tet Secchi oe a sae tA acid 109 
GCMPBKB..22::. chi eee 77 
CMPBKW kins area ine 77 [Multiplication/division] 

CMPM os esseeeedtieiedeveieirinet elles 79 DIM. onesie eon kd. ie nies 91 
CMPMB e222) tess ee tesietendetie aeticsehetens 79 DIM Wosceerissectucgechiabe toga teceec testes tab vee tetas 94 
CMPMW .........ecceceecceceeeeeeeceeeeeeeeseeeeeeeeeeeeenees 79 YO | epeeerereeererpereers perp rire ome eee ey eeeeererer eee 125 
EDM igtie rete loess cee te ten cede 115 MULE oo cosde tigen: eect western ted oteaeseeeehovbees 128 
LD MB ie esecest eee feet: ete erent the ae 8 115 
LDMW vesscencne een idee 115 [BCD adjustment] 
MOVBK csecsoets cotesestcenete hte aeeehs doers. ches 121 ADI4A sireb. iene 2c eeeerenae ier ted eS een: 34 
MOVBKB..s.:scsunte eee 121 ADJ4S ot eee eA he, cate es ate cae 35 
MOVBKW = sioncchcile Bed bee eect let deed! 121 AD IB Aes sicice ce ieee hb EE ob a 36 
SMG te hse Path ote ota ten Fold ts creak edie a 182 ADIBS: tect creeped oe ea 37 
SU MBixa2 os. eeihess 2 ae ca ete 182 
SILMW western ete ak abs 182 [Data conversion] 

GV EBD ssc cote ice hi on ces es Be lds 81 

[Bit field manipulation] CVI BW 3 .tcxicctteie shat tenreinbaba ete 82 
EX Tale rage he Biche teek son oo ee Nn 99 CVIDB i.e eset ae alah ecoeees i Soe teek ee 83 
INS és tie ech e cese ee aaa sas 112 CVTWL wis ia eeersi etek 84 

[VO] [Compare] 

IN.22 Hecteevehdtdoeeheent eee abst eieeeete 107 GMP eee tee ee ee sk ee 73 
UT sete ee ear as ates oat oe ede ee 138 
[Complement operation] 
NEG iseccgceovezecdedhenee nate fea tedtedagidedt henededeee: 130 
NOT oie ei an ee 132 
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[Logical operation] BNE ses cst edt ett oar ees 50 
AND 2.282eterael nase Ain ieee 38 BNH tts ee eee Se 51 
ORs eeccosezeysyeeecdahutre lanes tiseeteteeneg een agit: 136 BNbssigp Mees had oe ee ee 49 
TEST. eek ens as es 191 BIN ce pccthecc teach teeta: asi, abt! sate nha tet ap 52 
MOP ieee tesd nied sctscisce, hiss eve ee eetaines ead 199 BNZ esses eects ie ceca ete carte Baiada 8 eSheee 50 

BP izcsssseer ed ccismoen tetededepsenld deelee aed tastes: 53 

[Bit manipulation] BPE is iccecaeves ea ie ee 54 
CERT 4.44 teeter BH ee es 70 BRO schon Qe heen eee eels 55 
NOT 1 esi e ee es eee 133 BIG cipro e ies eee eee Bais te 28 62 
SEMA ayer Adiet ee gaan kad 173 BV ohn er eS See Sah Os aha EP at 64 
(ES Te iiscetetn ct cee fet abt eta ias td teh ds doe att 193 BZ 2h ccect ct cates i tage al dns ch aes aed 28s Lee 2a 42 

DBNZ eeseserek As ee eee 85 

[Shift] DBNZEB i eek i sdeecis eet evcrrtee sd Aedes ie cbes: 86 
SHL 3. eka ee Se a 176 DBNZNE. sie ale ees 87 
SH Reseed dena eee 178 
SHIRA te skccenecvcszeaiiesscetaceavies stiaysifasvuseessadscevetacs 180 [Interrupt] 

BRK oi Sitter ate ik oe ee ee 58 

[Rotate] BRAY. 2. :teevdes toeties etre tacenk He eed 61 
ROL steel ded ees 161 CHKIND tdci eoeh Aneel 68 
PROLG i ce sdi rey seed estate eedeg dapat teecetetet esd eteeaces. 165 FIN Tessie cectecte eck Loe tt teeta Mae tee es 101 
ROR pssteaiid novehii We 167 PRES TiDissct otis cot ss hed te eee ates cee abt! octet eth dn cca oe J 159 
RORG 2.32 cche, beetle eae 171 REDRB est: cn 2 aed he Beet oe 160 

[Subroutine control] [CPU control] 

CAL a. hni eee Se ee as 65 BUSLOGCK es. ee eee 63 
REQ cata eee es ee ee el 157 Diese ciAth teak es ee ee tee Et GA CG Pt 89 
Eel ese sbescet cephalad hc ka ae Bet ate bE LO Sd 98 

[Stack manipulation] BRO Mia ate tases ohhh ities eth esata ckth a thesdetthienaac et 102 
DISPOS Bisisstesccsesce tite ad oneeeide beevin Mees 90 FRO2 cei nk Aine HA eee 104 
POP 3ccsse ie ecctte Mica eth heared Ae, Gana: 143 HAL Pieceseekeshndecie easel A ieee it beh 106 
PREPARE iessitegyc eee ine ein 145 NOPY tcc la ie Si en eas 131 
PUSH vecorhie aiden ectetetel ee 157 POEL seticteshse ices as te anate Sie ccisthien otter le: 142 

SOR! fears foee does cece tt oaaes ea ceed as dak 2 184 

[Branch] 

BP ci cevists tag epbatdands seh ashes anes cctantetiee Saectttes 56 [Segment override prefix] 
DSOF th nie ees 96 

[Conditional branch] DSA ssdeter et atta tent heesent ie fess alt Shr ae it aoe 96 
BC sede ei Sl 40 PSE cdecectle ap ecstet teehee Matta ce oss noted ahd ted oe 96 
BOWZ 243 nieces tie oe eee 41 SO pt ethach ee rere eee eeece eee 96 
BE esrb stat ae ice Cs oe ta a cas AA 5 Bad Cee 42 
BGEg ivi h nein ai Meda 43 [Register bank switching] 

BG eos epee cst he shot tee cat sid taht abt tee tad 44 BRKGS2 factions ies Meee aes 60 
BH iss. ee i ee 45 TESKSW feietis nei ee eee 96 
Blivete ttt ereet pened caetucnas aghieet il tered Ore aeelioe: 40 
BEE apices ce ed as oh fetes hd tet alti aie 5 ttt ae 46 
BD sieceyeape petted st eg hacteseeieeieg stele eet dees 47 
BN ecooocies fas eae teers lek head te as tae 48 
BNG sina ei cle nd eis 49 
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[A] (61 Loa ca Ce ee eee 75 
RD Bote aes td I ea 28 CNR hl se as ttt 77 
10) BY Lean anereree ee en ee enero 30 OMAK Be, sete eto vis spopriae ances rae OM vce 77 
FD) 3 (Oe ete ee ea ee eee 32 CMPBKW recreehcutan thorn 77 
END AY) Vee met CNTR TON PTR TL eres 34 ONIN Seis Seso ce rtcanaee ee cece, 79 
ADIOS ae diced tel BHA Nilee lance eleied 35 CNN tert 5 concn ns anthers ce 79 
PDI seeceste dali d Ast orseteteenocidie terete daie 36 CPM ste chat taanes ctor tate tonite 79 
PUN] s ic eee ate ere ee en re Serre 37 Ng a ach ete ett seek seed 81 
PU ise iste ret drei che late od 38 CVABW toad coerce tnietiatiiooomt alec ai aie 82 

CIDE eB ote te et ese dd let Ge terse 83 

[B] SAA eRe RRO NCL 84 
Cae ee eee 40 
BOW oes Mere Rs eee At [D] 

2] ae eer eee ene eee eee eer 42 BENZ ecartieetatnt tet enek lata aa, 85 

EC] Sea men eer ea Oe ee eee ee er 43 NZ lon sir chron etie dian ates selene den 86 

BG tetteniiac macnn titenn aus uals otuewe ts: 44 DUB NIZ IIE cs focsa tence tees fit oe cael tetas, 87 

BE edad sted ie esd cee cel aot be ase 45 COG hee oper ee er ieee eres te 88 

BB eateraerieccck eh yeaa tere am canta 40 PO cesta teases teen eat eaatstt ee tac 89 

LE I ae Maen a leet cast ta re 46 DISPOSE on sett oc aie ec cses are 90 

Bag settee Sees tg ha ao ANG Uae ast 47 TI ca ca See dace Dae tecede cele Bate aed eta 91 

BR rnc ens tate eect Cahora 48 B]) dU renee te rnerneres tents canes eer ren 94 

NC eee ene eh ae, 49 DNS esate at eel a th, 96 

BNE iodta eerie eaten oea aah Dae cutie 50 DST ache sateen he tee gee 96 

Pete Gi eee tn cd a 51 

BO tesa cel cerca ee at ate tee tee tee 49 [E] 

2) LY eee aa ser er 52 El eeee tite tts tole dati oie telteah daatieeaun 98 

PURI sesh sna hahc, toh raes lah teen as: 50 ee tate i eee ee 99 

BP earn trret eactan ia marten eet ota cae 53 

212) ae eee On teen Cee oer COS 54 IF] 

BPO lene ils Aviles etic, 55 RUIN accep aca nha ech net a 101 

215 ae ee ae eee ene ne eae 56 [a1 6) ee ere me en een eet 102 

PO eece ete emt hit easter hte 58 Oreck ceria cient aacek cm ence 104 

BRKCS icc ccna titea eee neancnee ec: 60 

1s) See eee ee eee eee ee 61 [H] 

BP CUR! creat canenattiet one taean 62 Pie hee ecgtst tacit a0 ns setae A 106 

SIO Ciao ase later ns Soe ee 63 

2 eee ne eee Ene Ne ener 64 ( 

Beet aah torent denen tus ia aewet 42 [eect ear e Rar ene PUNO arr aS 107 
DC att ieee nist as cee, 109 

[C] IN x ceteratciciilam martiatdidon ohne, 110 
(oy. Rene Rey rs eee ercerh Acer ee 65 NS eae Bete cen 112 
IINI ee? caer tbe oe Serses ties erat 68 
OUR steer sete es a, ae a 70 [L] 

CN se fo rapes BN ate he lane 73 [NEA Ge Becht tere ese sts dd silt 114 
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MOV BIB 3st. cccs sth ae eles 
MOVBEKW?. tango in BA eee 
MOVSPAtsctiserd iodloot ametcenccdde aces 
MOVSPOB sez: ciccsccehthsetessrctsiaens Tey seens oth ass 


[N] 


[R] 
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115 
115 
115 


117 
111 
111 
111 
113 
124 
125 
128 


130 
131 
132 
133 


136 
138 
140 


142 
143 
145 

96 
147 


149 
151 
149 
153 
155 
155 
149 
157 
159 
160 
161 
163 
165 
167 


[T] 


169 
171 


173 
176 
178 
180 

96 
182 
182 
182 
184 
185 
187 
189 


191 
193 
195 
195 
196 


197 
199 
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